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Abstract 

Gayle Hawkins Hughes.  BLOCK SCHEDULING IN HIGH SCHOOL 

MATHEMATICS: EFFECT ON ALGEBRA II END-OF-COURSE GRADES AND  

ACT ASSESSMENT MATHEMATICS SCORES. (Under the direction of Dr. Carol 

Mowen) School of Education, December, 2008. 

The purpose of this study was to determine if there was a statistical difference between 

end-of-course grades in Algebra II at three high schools in northeast Tennessee and 

mathematics content scores on the ACT Assessment at the same three schools, by 

comparing a one-semester accelerated (4x4) block schedule, a two-semester accelerated 

(4x4) block schedule, and a traditional year-long schedule. The purpose was also to 

determine if a relationship exists between Algebra II grades and ACT Assessment 

mathematics content scores for all students and for each school, and to determine if a 

statistically significant difference occurred in the number of students who continue their 

mathematics education by taking Trigonometry among the three different teaching 

schedules. 

Seven null hypotheses were tested. Analyses showed a significant difference in 

grades among the three schedules, but not among the ACT Assessment mathematics 

scores. When comparing grades and ACT Assessment mathematics scores for the total 

population and for each schedule, a positive relationship occurred each time. When 

testing the last null hypothesis, it was determined that a significant difference occurred in 

the type of teaching schedule and enrollment in Trigonometry. 
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CHAPTER ONE: THE PROBLEM 

Introduction 

There has been a national focus on mathematics and science education in the 

United States since the 1950s; the amount of instructional time needed for student 

learning is an ongoing educational issue in American high schools (Carter, 2002). The 

concern for strong mathematics and science education programs resulted from the 

launching of Sputnik, in 1957, by the Soviet Union (Rudy, 1965). This single event has 

come to symbolize the turning point in American education (Dow, 1991). Cavanagh 

(2007) states that, during the past four decades, business leaders and elected officials 

have suggested that, in order to meet foreign economic competition, America’s students 

must improve their skills in mathematics, science, and other areas. As America faces the 

challenge of how to compete in the global economy today, it also faces the challenge of 

convincing the general public of the need for improvement in mathematics and science 

education (Cavanagh, 2007). 

Suggestions from educators for reaching this goal are as widespread as the 

educators themselves. Many things come into play, such as states increasing the academic 

standards for students, mandates that No Child Left Behind impose on school districts, 

and expectations for all students to be proficient in all academic areas measured by 

standardized testing. As suggested by the Tennessee Department of Education, the 

current population of students must be taught to think with a greater depth of 

understanding and integrate what they learn into multiple situations. This is difficult to 

accomplish within a traditional school schedule that averages 55 minutes per class period. 
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Students have little time to absorb and reflect on what they have been taught (Opalinski, 

Ellers, & Goodman, 2004). The effectiveness of a traditional school schedule to meet the 

demands of the current education system has been discussed for several decades (Canady 

& Rettig, 1995), with mathematics educators having specifically debated the 

effectiveness of teaching high school mathematics courses on a block schedule rather 

than a traditional year-long schedule. The debate has been specific as to which of the 

mathematics courses are conducive to block scheduling and what age student can benefit 

most from this alternative approach (Marshak, 1997). 

While most subjects are better taught on a block schedule, this is not necessarily 

true for high school mathematics. The teaching methods used in a traditional setting do 

not translate well to a block schedule (Kramer, 1996). Mathematics teachers have also 

expressed concern for retention due to the time lapse which can occur between classes in 

schools which utilize a block schedule (Salvaterra, Lare, Gnall, & Adams, 1999). Rettig 

and Canady (1998) state that on a block schedule, multiple concepts must be introduced 

each day. Many students need time to absorb material and practice skills, before moving 

to the next concept. Howard (1997) suggests using block scheduling in mathematics 

should be approached cautiously. Not all mathematics classes benefit from this change in 

schedule, and some schools have chosen to adopt a modified block schedule for teaching 

mathematics. 

Students who have completed an Algebra II course in Tennessee should have 

been taught all of the objectives required by the Department of Education. With the 

mastery of these objectives, the student should be performing at an adequate level on the 
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mathematics content area of the ACT Assessment, regardless of the schedule in which 

they have been enrolled while completing the Algebra II course. The Tennessee 

Department of Education (2008B) considers a score of 22 on the mathematics content 

test, by spring of a student’s junior year of high school, adequate for success in college. 

Students who score 19-21 will not be required to take a specific mathematics course 

during their senior year, but a score below 19 is considered non-mastery and those 

students will be required to complete a Bridge mathematics course during their last year 

of high school. 

The Problem 

The problem of this study was to investigate and compare the effect of block 

scheduling and traditional scheduling on academic achievement in Algebra II, as 

measured by end-of-course grades and performance on the ACT Assessment in the area 

of mathematics. The schools and schedules compared are a one-semester accelerated 

(4x4) block schedule, a two-semester accelerated (4x4) block schedule, and a traditional 

year-long schedule at three northeast Tennessee high schools. This chapter describes the 

methodology used to determine if a significant difference exists between Algebra II end-

of-course grades at the three high schools and ACT Assessment mathematics content 

scores at the same schools. Additionally, the relationship between Algebra II end-of-

course grades and ACT Assessment mathematics content scores for each of the three 

schedules was determined; it was determined if a significant difference occurred in the 

type of teaching schedule and the enrollment in Trigonometry. The results of this study 

may provide insight as to student achievement related to school scheduling. 
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Purpose of the Study 

The purpose of this study was to determine if there was a statistical difference 

between end-of-course grades in Algebra II at three high schools in northeast Tennessee 

and mathematics content scores on the ACT Assessment at the same three schools, by 

comparing a one-semester accelerated (4x4) block schedule at Ann Whitney High 

School, a two-semester accelerated (4x4) block schedule at Willis High School, and a 

traditional year-long schedule at Ernest High School. The purpose was also to determine 

if a relationship exists between Algebra II grades and ACT Assessment mathematics 

content scores for all students and for each school, and to determine if a statistically 

significant difference occurred in the number of students who continue their mathematics 

education by taking Trigonometry among the three different teaching schedules. For this  

study, the names of the high schools have been changed to ensure confidentiality. 

For many students, mathematics is a complex subject to grasp, while it is essential 

for a solid education. Beginning with the freshman class of 2009-2010, students in 

Tennessee must complete Algebra II, in order to graduate from high school. This 

requirement applies to all students – those who are college-bound, and those pursuing an 

occupation in a technical field. This study determined whether or not students are 

mastering the mathematics content standards set forth by the Tennessee Department of 

Education (2008B), and if students are retaining the skills necessary to score at least 19 

on the ACT Assessment in mathematics. 

As of the school year 2008-2009, all juniors in Tennessee public high schools are 

required to take the ACT Assessment. A score of 22 is considered mastery in 
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mathematics; students scoring less than 19 on the mathematics content area are required 

to take a Bridge mathematics course during their senior year of high school. The Bridge 

course is equivalent to a developmental mathematics course offered at a college or 

university. All high school students are required to take four years of math; Tennessee 

educators expect that the fourth year is Trigonometry, Calculus, or Statistics, and not a 

lower content course. This study considered three academic schedules in use by the 

selected high schools in northeast Tennessee, to determine which schedule is more 

conducive to retaining the objectives in Algebra II, which will, in turn, lead to a higher 

ACT Assessment mathematics content score.  

Research Questions 

In order to examine the results of Algebra II grades and ACT math content scores 

for three similar high schools – one on a one-semester accelerated (4x4) block schedule, 

another on a two-semester accelerated (4x4) block schedule, and the third on a traditional 

year-long schedule – seven null hypotheses were used to answer the four research 

questions investigated in this study: 

1. Is there a significant difference in the end-of-course grades in Algebra II among 

students who completed Algebra II on a one-semester accelerated (4x4) block 

schedule, students who completed the course on a two-semester accelerated (4x4) 

block schedule, and those who completed Algebra II on a traditional year-long 

schedule? 

Ho11: There is no significant difference in the end-of-course grades in Algebra II 

among students who completed Algebra II on a one-semester accelerated 
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(4x4) block schedule, students who completed the course on a two-

semester accelerated (4x4) block schedule, and those who completed 

Algebra II on a traditional year-long schedule. 

2. Is there a significant difference in the ACT Assessment scores in mathematics 

among students who completed Algebra II on a one-semester accelerated (4x4) 

block schedule, students who completed the course on a two-semester accelerated 

(4x4) block schedule, and those who completed Algebra II on a traditional year-

long schedule? 

Ho21: There is no significant difference in the ACT Assessment scores in 

mathematics among students who completed Algebra II on a one-semester 

accelerated (4x4) block schedule, students who completed the course on a 

two-semester accelerated (4x4) block schedule, and those who completed 

Algebra II on a traditional year-long schedule. 

3. Is there a relationship between a student’s end-of-course grade in Algebra II and 

their performance on the ACT Assessment score in mathematics? 

Ho31: There is no relationship between a student’s end-of-course grade in Algebra 

II and their performance on the ACT Assessment score in mathematics. 

Ho32: Among students who completed Algebra II on a one-semester block 

schedule, there is no relationship between their end-of-course grade in 

Algebra II and their performance on the ACT Assessment score in 

mathematics. 
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Ho33: Among students who completed Algebra II on a two-semester block 

schedule, there is no relationship between their end-of-course grade in 

Algebra II and their performance on the ACT Assessment score in 

mathematics. 

Ho34: Among students who completed Algebra II on a traditional year-long 

schedule, there is no relationship between their end-of-course grade in 

Algebra II and their performance on the ACT Assessment score in 

mathematics. 

4. Is there a difference in percentage of students who continue their mathematics 

education by enrolling in a Trigonometry course for each variation of teaching 

schedule? 

Ho41: There is no difference in percentage of students who continue their 

mathematics education by enrolling in a Trigonometry course for each 

variation of teaching schedule. 

Definitions 

The following definitions are used to describe terms used in this study of school 

scheduling. Some of the terms are specific to Tennessee while others apply Nationally. In 

addition, several terms are subject to mathematics. 

1. Accelerated Block (4x4) Schedule – An accelerated (4x4) block schedule is a way 

of organizing the school-day utilizing four class periods approximately 90 

minutes in length. The students take four classes during the fall semester and four 

classes during the spring semester (Canady & Rettig, 1995). 
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2. Achievement – Achievement is the acquisition of concepts and skills, as measured 

by an assessment (Carter, 2002). 

3. ACT (American College Testing) Assessment Exam – The ACT Assessment 

exam is a widely-used test for college entrance. Originally, ACT stood for 

American College Testing. In 1996, the organization’s official name became 

ACT. The scale for scoring is 1-36 (ACT, 2008). 

4. ACT Mathematics Test – This subtest of the ACT Assessment is scored on a scale 

of 1-36 and is comprised of sixty questions: (24) Pre-Algebra/Elementary 

Algebra, (18) Intermediate Algebra/Coordinate Geometry, and (18) Plane 

Geometry/Trigonometry (ACT, 2008). 

5. Adequate Yearly Progress (AYP) – AYP is the measure of a school’s or school 

system’s ability to meet required federal benchmarks with specific performance 

standards from year to year (U. S. Department of Education, 2008). 

6. Alternating Block (A/B) Schedule – Alternating block (A/B) scheduling is a way 

of organizing the school-day utilizing four class periods approximately 90 

minutes in length. The students take eight classes during the school-year, 

alternating four every other day (Canady & Rettig, 1995). 

7. Bridge Mathematics Course – The Bridge mathematics course is equivalent to a 

developmental college-level course. Beginning with the 2009-2010 school year, 

students in Tennessee receiving ACT Assessment mathematics scores below 19, 

during their junior year of high school, will be required to take the Bridge course 

as their fourth year of mathematics (Tennessee Department of Education, 2008B). 
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8. Gateway Exam – The Gateway Exam, 2002, in mathematics is the test required 

for graduation in Tennessee. A minimum score must be obtained and this will be 

in effect until end-of-course exams are developed to be implemented school year 

2009-2010 (Tennessee Department of Education, 2008B). 

9. Instructional Time – Instructional time is the length of time (in minutes) that a 

student spends in a single class per day, week, or term (Danielson, 2002). 

10. National Assessment of Educational Progress (NAEP) – NAEP is known as the 

“Nation’s Report Card.” It is an assessment of what American students know and 

can do in various subject areas (The National Assessment of Educational 

Progress, 2008). 

11. National Defense Education Act (NDEA) – NDEA was passed in 1958 and 

provides financial aid for mathematics, science, engineering, and foreign language 

education (Association of American Universities, 2008). 

12. No Child Left Behind (NCLB) – NCLB is the reauthorization of the Elementary 

and Secondary Education Act of 1965. It was implemented during the 2002-2003 

school year and mandates that all schools show 100% proficiency from their 

students in mathematics, reading, and language arts by 2014. Graduation and 

attendance standards must also be met (U. S. Department of Education, 2008). 

13. SASI™ (Student Administration System Information) – SASI™ is the 

management system and database chosen by some schools to manage student 

information (Pearson Education, Inc., 2008). 
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14. SAT (Scholastic Aptitude Test) – SAT is a widely-used college admissions test. It 

measures knowledge of subjects learned in the classroom, including reading, 

writing, and math, and how well knowledge is applied outside the classroom 

(retrieved 10/12/08 from www.collegeboard.com, Learn more about the SAT). 

15. Socioeconomic Status – Socioeconomic status is a measure of a family’s relative 

economic and social standing (Marzano, 2003). For the purpose of this study, 

low-socioeconomic status will refer to those students who quality for free or 

reduced meals. 

16. Tennessee Curriculum Standards – The Tennessee Curriculum Standards is the 

curriculum adopted by the State Board of Education, which will become more 

rigorous and increase in the depth of knowledge, beginning school-year 2009-

2010 (Tennessee Department of Education, 2008A). 

17. Traditional Schedule – Traditional scheduling refers to school schedules in which 

students take the same courses each day for the entire school-year. The time-

frame for each class will vary slightly with the school and district (Canady & 

Rettig, 1995). 

Organization of the Study 

This dissertation is organized into five chapters. Chapter one presents background 

and a purpose for this study. Chapter two is a review of literature concerned with block 

and traditional scheduling, as well as literature and research about mathematics courses 

taught on both of these schedules. Chapter three contains the methodology used to gather 

and analyze data for this study. Chapter four contains the results of the data collection 
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and statistical analysis of the data. Chapter five contains conclusions that can be made 

from the study and the implications for further research. 
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CHAPTER TWO: REVIEW OF RELATED LITERATURE 

Introduction 

This literature review begins with a historical background concerning both public 

schools and school scheduling. Descriptions of a traditional schedule, an accelerated 

(4x4) block schedule, and an alternating (A/B) block schedule are provided along with 

the advantages and disadvantages of each schedule. An example of each schedule is 

illustrated, even though all schools do not adhere to the same time-frame. Research 

studies and data concerning student achievement in mathematics, with regard to the 

various types of academic schedules, is provided. 

Historical Background 

The American common school, or public school as we know it today, emerged in 

response to the conditions of American life (Cremin, 1951). Even though public 

education had been in effect for several decades, the American high school did not have 

its chief development until the 20th Century. As late as 1860, there were only 321 high 

schools in the United States. The actual period of expansion did not begin until the 1890s 

(Gorman, 1971). During the expansion, the Committee of Ten on Secondary Studies was 

commissioned by the National Education Association. This committee evolved out of 

concern from colleges that there was no continuity among requirements for American 

high schools; they were to recommend standards for the various subjects in the secondary 

school curriculum. Nine conferences were included by the Committee of Ten, based on 

the academic disciplines of: 1) Latin; 2) Greek; 3) English; 4) Modern Languages; 5) 

Mathematics; 6) Physics, Astronomy, and Chemistry; 7) Natural History; 8) History, 
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Civil Government, and Political Economy; and 9) Geography. Their work should be 

viewed as an early part of the larger progressive movement that helped to gradually 

transform America’s pubic schools (Bohan, 2003). The report of 1893 formed what is 

known as the modern system for secondary education (Belting & Coffman, 1923). The 

result of this report led to strides in uniform standards of curricula, organization, and 

programs. It was stated, that a short course taught because of a teacher’s interest was not 

acceptable and specific courses that were needed in each of the four years of high school 

were outlined. The basic courses required for all students were English, mathematics, 

history, and science. There was also an emphasis on languages, specifically Latin, Greek, 

and either German or French. In addition, the Committee of Ten recommended a more 

integrated approach and stated that students were entitled to the best methods of teaching 

various subjects and investigation and exploration were encouraged (Bohan, 2003). A 

major result of the report was a structured four-year curriculum that required students to 

be in class an allotted amount of time per week. The report was supported by some 

educators and strongly criticized by others. The lack of industrial and commercial 

subjects drew criticism from every one of the committee members (Gorman, 1971). 

During this Progressive Era, the number of students in American high schools 

rose dramatically. The number of high school graduates increased from 16.8% of the 

population in the 1920s to 50.8% of the population in the 1940s (Bohan, 2003). The 

demographics of public education were also changing. Foreign students were increasing 

in number and equal opportunities for both boys and girls were expected. Even though 

racial segregation would be prevalent in the United States until the 1960s, there was 



14 

increased access to education, as evidenced by the growth in the number of schools and 

the number of students attending schools. The comprehensive high school model still in 

place today, is a result of the progressive education movement (Bohan, 2003). 

Even under the Committee of Ten program, all subjects did not meet equal 

amounts of time. Some, such as languages, met daily, while other subjects might only 

meet two to four times a week. “In 1906, the Carnegie Foundation for the Advancement 

of Teaching established what came to be known as the Carnegie unit” (Marshak, 1997, p. 

XI), but it would not be finalized and put into effect until 1909. Gorman (1971) states that 

this unit is a by-product of a pension fund that was set up for college professors. Andrew 

Carnegie gave $10 million to the Carnegie Foundation for the Advancement of Teaching 

that was used to establish a retirement fund for college professors. At the time, there were 

no clear criteria for a professor, so the foundation set to establish the definition of a 

college professor, a college, and in the process, also defined minimum credits for high 

school graduation. For the first time in American history, there was a clear division 

between high school and college. The Carnegie unit, as we know it today, is equivalent to 

45-minute classes being taught for 180 days, totaling 120 hours of instruction. A four-

year high school program was defined as the completion of 14 Carnegie units (Carnegie 

Foundation for the Advancement of Teaching, 2008). 

Six-, seven-, and/or eight-period days evolved from this movement and students 

simply moved from classroom to classroom earning their credits toward high school 

graduation. Lecture was the teaching method of choice and rote learning was the goal of 
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both the teacher and the student. “Students learned punctuality, obedience to authorities, 

and tolerance of repetition, boredom, and discomfort” (Lawrence & McPherson, 2000). 

By 1918, “the National Educational Association’s Report on the Reorganization 

of Secondary Education solidified the normative status of the comprehensive high school 

with separate college preparation and general education tracks” (Marshak, 1997, p. XI). 

The report wanted a common school where the students on both tracks would have 

similar courses, but the college preparatory track would be more rigorous and 

challenging. Educators and policymakers believed that learning took place through the 

transmission of information from teacher to student. The teachers talked and the students 

listened. It was thought that the best education occurred when the teacher lectured alone, 

without any interaction among the 30 or so students in the classroom. The role of the 

teacher and student were standardized, regardless of grade level or discipline. If the 

student successfully produced the correct answer, then he/she was rewarded with a 

passing grade (Gainey, 1993). 

With the end of World War II, America focused again on education. The war “had 

a profound effect on people’s ideas about the need for mathematics” (Willoughby, 2000, 

p. 3). Stimulated by the success of the Manhattan Project and other war-related research 

activities, it was realized that formal knowledge could make a significant contribution to 

society (Dow, 1991). Due to the educational system at the time, Willoughby explains that 

many young men and women in the United States were unable to perform or understand 

the mathematics needed to navigate airplanes or ships, operate weapons systems, or 

maintain supplies. The military was forced to provide crash courses in mathematics for 
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recruits. Educators, scientists, and mathematicians pushed for stronger mathematics 

programs in public education, but, at best, students were receiving courses in general 

mathematics. Very bright students would many times only complete first-year algebra. 

By the mid 1950s curriculum improvements had been underway for nearly a decade, but 

people were still anxious about National security and the adequacy of American schools 

(Dow, 1991). On October 4, 1957, the Soviet Union successfully launched Sputnik and 

America was in shock. This feat led to a questioning of the efficacy of American 

secondary education and a demand for evaluation (Connell, 1980). It was believed that 

National security was at risk and, for the first time in history, the federal government 

poured money into education. The National Defense Education Act of 1958 (NDEA) 

provided aid to all levels of education. It primarily focused on enhancing research 

facilities and providing financial aid to those persons pursuing degrees in science, 

mathematics, engineering, and foreign languages (Association of American Universities, 

2008). The Association of American Universities states, “By supporting students and the 

nation’s research and education infrastructure, NDEA helped to spur innovation that led 

to greater national and economic security” (p. 1). 

Throughout the 1960s and 1970s, the federal government continued to support 

education and encourage rigor in the courses offered. Social awareness emerged as part 

of public education and President Johnson’s vision of the Great Society spurred programs 

such as Head Start and vocational schools (Connell, 1980). During this time, even with 

the addition of new programs, rigorous curricula, and new teaching practices, the 

structure of the school and school day remained the same as it had been for many years. 
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School Schedules 

School schedules have been a debate in the United States for several decades. 

Until the 1980s, the high school structure had remained unchanged for most of the 20th 

Century and students took core courses in science, math, history, English, and little else. 

Each subject was taught separately by a different teacher (Marshak, 1997, p. XI). “During 

the early 1980s and again during the early 1990s, school personnel were bombarded with 

reports on the inefficient and ineffective use of school time” (Canady & Rettig, 1995, p. 

2). Since its conception, the school year and length of the school day remained 

unchanged and student learning was at the mercy of time. As a result of the report 

published by the National Commission on Excellence in Education, A Nation at Risk 

(United States, 1983), Americans began to question the effectiveness of the current 

American education system. The National Commission on Excellence in Education 

asked: How do we use time? How do we allocate time? How do we account for time? 

The response to these questions from many legislators was to increase both the school 

day and the school year (Canady & Rettig, 1995). Educators did not agree. Many 

administrators and teachers said merely an extension of the school day would only 

require more busy work for students and teachers, and that educators should become 

more efficient with the time already allocated. Gilman and Knoll (1983) (as cited in 

Canady & Rettig, 1995) calculated that “a fair estimate of the average time devoted to 

instruction during a school day is probably less than 30 percent” (p. 3). Justiz (1984) 

reported that 16% or approximately one hour of instructional time each school day was 

lost on the average “in the process of organizing the class and by distractions resulting 
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from student conduct, interruptions, and administrative processes.” As cited in Canady & 

Rettig, (1995), Karwiet (1985) “reported research findings that suggest students engage 

in productive academic activities only 38 percent of the school day” (p.3). 

More than any other organization, schools are time-conscious and time-bound 

(Schlechty & Clinton, 1991). The National Education Commission on Time and Learning 

(United States, 1994) recommended these suggestions for school scheduling practices: 

Schools should be reinvented around learning, not time. State and local boards should 

work with schools to redesign education so that time becomes a factor supporting 

learning, not a boundary marking its limits. Sommerfield (1994) (as cited in Canady & 

Rettig, 1995) said schools should provide additional academic time by reclaiming the 

school day for academic instruction and teachers should be provided with the 

professional time and opportunities they need to do their jobs well This was an effort to 

escape from the box and create a structure for schools based on human development, 

learning and teaching, the nature and structure of knowledge, the cultural and social 

realities of the present and expectations for the future (Marshak, 1997). 

During the later part of the 20th Century, it was realized and expected that students 

required a different type of education. The current population of students was very 

different than their parents and grandparents who had been educated in a very traditional 

setting. Society expected students to be educated in traditional areas, as well as, develop 

skills in decision making, technology, moral character and leadership, and in higher-level 

science and mathematics courses. During the 1980s, graduation requirements began to 

rise in most states. As a result, the students had very little time in their schedule for 
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electives, and the vocational programs in many schools suffered. Some schools shortened 

periods to provide time in the school day for additional classes to be taken to increase the 

number of credits for graduation. Some of these schedules only allowed for 40-minute 

classes and, by the time the administrative tasks were conducted, the teacher was limited 

to 25-30 minutes to teach the lesson. In addition, there was a concern with the time it 

took to change classes. Even with five minutes between classes, many felt time that could 

be used for instruction was being wasted. These additions to the curriculum required 

educators to look at current school schedules within the public school system (Canady & 

Rettig, 1995). 

Variations in School Schedules 

Block scheduling, which first came into being but was strongly rejected, during 

the 1960s, was becoming a popular choice for an alternative school schedule during the 

late 1980s and 1990s. For many schools it was the answer to their dilemma, as its greatest 

strength is flexibility and adaptability (Hottenstein, 1998). Today, more than 50% of all 

high schools use some type of block scheduling, not only to gain educational instruction 

time, but to address accountability demands, reduce discipline problems, enhance 

learning through longer classes, and to improve test scores (Gruber & Onwuegbuzie, 

2001). 

Traditional Scheduling 

Traditional scheduling typically refers to a school day in which the time is divided 

into six, seven, or eight periods. The classes may last from 40 to 60 minutes, and the 

students take the same classes for the entire school year. The time allotted for class 
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change is usually five to ten minutes. Teachers typically have one period free for 

planning and teach the rest of the day. In Tennessee, the class size limit for most high 

school subjects is thirty-five students, so a teacher’s student load could very well exceed 

150 pupils per day. Table 1 shows an example of a traditional schedule for a typical 

school day. 

Table 1 

A Traditional Seven-Period Schedule for a United States High School (year-long) 

________________________________________________________________________ 

 Time Period Monday Tuesday Wednesday Thursday Friday 

________________________________________________________________________ 

7: 40-8:35 1st Science Science Science Science Science 

8:40-9:35 2nd Spanish Spanish Spanish Spanish Spanish 

9:40-10:35 3rd History History History History History 

10:40-11:35 4th English English English English English 

11:40-12:00 4th Lunch Lunch Lunch Lunch Lunch 

12:05-1:00 5th Math Math Math Math Math 

1:05-2:00 6th Chorus Chorus Chorus Chorus Chorus 

2:05-3:00 7th Art Art Art Art Art 

________________________________________________________________________ 

It has been reported that a traditional schedule does not support the changes 

needed to be made in high schools across the country; in fact, it was often lamented that 

“the schedule was the problem” (Canady & Rettig, 1995, p. 4). Single period schedules 
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tend to fragment the school day for both the student and the teacher. The periods are so 

short they become impersonal and students are expected to attend classes and perform to 

the best of their ability for six, seven, or even eight teacher-supervisors. Throughout the 

school day, students must adapt to the expectations, teaching styles, and personality of 

multiple teachers. Physically, students must adjust to changes in lighting, heating and air, 

acoustics, and desks in each classroom – a schedule that is hectic, impersonal, and 

unproductive for the changing American high school student. 

Teachers express concern with regard to the traditional schedule, indicating a lack 

of important relationships with their students, due to the time in the classroom and the 

number of students taught each day. Instruction time is limited to mostly lecture, even 

though most educators are aware this is not the most effective method for teaching 

objectives. They feel time is not available for investigation, exploration, or cooperative 

learning. Discipline problems have also been attributed to the traditional school schedule. 

During multiple times in the school day, hundreds, maybe thousands of students pour into 

the halls to change classes. The more often this occurs the greater the chance of 

problems. If a problem arises and the student is not sent to the office, it may escalate and 

continue into the classroom. With so little time, many teachers simply expel the student 

from class and continue teaching. Then, the person in trouble misses out on classroom 

instruction. 

Each student is different and some need more time to learn than others. A 

traditional schedule is ineffective for students who realize in January that they cannot 

pass the class. Most students will then spend the entire spring semester doing nothing. 
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Many students will then become discipline or absentee problems. They must wait until 

the summer or next school year to start over and, even though these students should 

ideally try to learn as much as possible to help them when repeating the class, most high 

school students will simply not see the importance. 

Block Scheduling 

According to Canady and Rettig (2000), “A school schedule can have an 

enormous impact on a school’s instructional climate” (p. 375). As educators struggle with 

the problem of how to effectively educate the students of the twenty-first century, 

alternative schedules were developed. The most prominent of these is the block schedule 

that allows a larger block of time for classes to be taught and students take fewer classes 

per day. There are two basic patterns for block scheduling: an accelerated (4x4) block 

where students complete four courses in the fall semester and four additional courses in 

the spring semester, and the alternating (A/B) block where students alternate their six to 

eight courses on a daily basis. Most high schools utilize an accelerated (4x4) block 

system. Table 2 illustrates an accelerated (4x4) block schedule and Table 3 illustrates an 

alternating (A/B) block schedule. 
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Table 2 

A Typical Accelerated (4x4) Block Schedule (fall semester) 

________________________________________________________________________ 

 Time Block Monday Tuesday Wednesday Thursday Friday 

________________________________________________________________________ 

7: 40-9:10 1st Math Math Math Math Math 

9:18-10:48 2nd English English English English English 

10:56-12:26 3rd Science Science Science Science Science 

12:34-1:02 3rd Lunch Lunch Lunch Lunch Lunch 

1:10-2:40 4th Band Band Band Band Band 

________________________________________________________________________ 

A Typical Accelerated (4x4) Block Schedule (spring semester) 

________________________________________________________________________ 

 Time Block Monday Tuesday Wednesday Thursday Friday 

________________________________________________________________________ 

7: 40-9:10 1st Spanish Spanish Spanish Spanish Spanish 

9:18-10:48 2nd Geography Geography Geography Geography Geography 

10:56-12:26 3rd Technology Technology Technology Technology Technology 

12:34-1:02 3rd Lunch Lunch Lunch Lunch Lunch 

1:10-2:40 4th Band Band Band Band Band 

________________________________________________________________________ 
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Table 3 

A Typical Alternating Block (A/B) Schedule 

________________________________________________________________________ 

 Time Block Monday Tuesday Wednesday Thursday Friday 

________________________________________________________________________ 

7: 40-9:10 1st Science Art Science Art Science 

9:18-10:48 2nd Chorus Math Chorus Math Chorus 

10:56-12:26 3rd French History French History French 

12:34-1:02 3rd Lunch Lunch Lunch Lunch Lunch 

1:10-2:40 4th Accounting English Accounting English Accounting 

________________________________________________________________________ 

Advantages of Block Scheduling 

Many educators and students alike are fond of block scheduling; the advantages 

are numerous. The main advantage of both the accelerated (4x4) block schedule and the 

alternating (A/B) block schedule is that students take only four classes at a time, which 

allows them more time to concentrate on fewer subjects and studying for tests and 

quizzes is not so cumbersome. In addition, with only four classes, students are not 

“overwhelmed by numerous sets of class rules, multiple homework assignments, and 

disjointed curricula” (Gruber & Onwuegbuzie, 2001). If a student must be absent, his/her 

work is easier to gather and monitor, which is a great advantage for both the teacher and 

the student. 
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With fewer classes, there are also fewer class changes. Many discipline problems 

occur in the halls during class change and with only three changes, fewer problems occur. 

According to Matarazzo (1998) (as cited in Gruber & Onwuegbuzie, 2001), “Student 

satisfaction as measured by attendance, dropout rate, discipline referrals, and student 

suspensions, rose after implementation of a block schedule” (p. 33). In addition, Eineder 

and Bishop (1997) and Mistretta and Polansky (l997) (as cited in Gruber & 

Onwuegbuzie, 2001) also found a decrease in discipline referrals and dropout rates after 

block scheduling was implemented. “Many studies have found that block scheduling and 

other scheduling options benefit some at-risk students, who achieve at higher levels when 

allowed to take fewer courses on a more intensive basis” (Danielson, 2002, p. 29). 

Administrators have also found more flexibility in scheduling with students taking eight 

classes during a school year rather than six or seven (Kramer, 1996). 

Matarazzo (1998) (as cited in Gruber & Onwuegbuzie, 2001) states students’ 

attitudes towards school and their approach to learning had positively changed due to the 

block schedule. A students’ attitude towards learning is a key factor in the teaching-

learning process. Without a positive attitude from the students, the educational outcome 

will not be as great. According to Danielson (2002), “block scheduling is advantageous 

because it provides longer instructional time and more opportunities for engaged 

learning” (p. 48). 

The block schedule has a positive effect on teacher attitudes as well. Many 

teachers feel they have more time to devote to lesson preparation and, with a 90 minute 

block, teachers are likely to employ a variety of approaches in contrast to classes limited 
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to 40 to 60 minutes. As with any schedule, however, teachers must use their instructional 

time wisely and provide a variety of teaching strategies during a block class. “Teachers 

accustomed to relying on lecture find that they need to vary their approach under block 

scheduling, enabling students to engage in deeper and more sustained exploration of 

content” (Danielson, 2002). Kramer (1996) also states that lecturing alone does not work 

well in a longer block class period and that mathematics teacher are less likely than 

others to change their methods of teaching to adapt to the lengthy class. Teaching on a 

block schedule does not come naturally for all teachers. Training must occur, and it is 

best to provide this for teachers before they actually teach on the alternative schedule. 

The training should extend throughout the school year and parents should also be 

informed as to how the schedule is different for their student (Mowen & Mowen, 2004). 

In many instances educators feel they have more opportunity to collaborate with 

colleagues. Teachers also feel they have additional time with individual students and can 

build positive relationships within the classroom. Findings presented by the Georgia 

Department of Education, in 1998, revealed that the greatest advantage found in block 

scheduling pertains to an improvement in the school climate for both teachers and 

students (Gruber & Onwuegbuzie, 2001). In addition, teachers who serve in more than 

one school find this schedule attractive because they have fewer changes during the day 

and, in some cases, a longer travel time. 

There are several advantages to an accelerated (4x4) block schedule that an 

alternating (A/B) block schedule does not have. Teachers on both block schedules teach 

three classes a day and have an hour and a half for planning, but on an accelerated (4x4) 
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block schedule they will be preparing for fewer courses to teach and their student load 

should be 90 students or less. This allows the teacher to get to know those students and 

their immediate needs. The record-keeping and grading of papers for a lesser number of 

students allows the teacher to give feedback quickly. From the student’s point of view, 

the use of an accelerated (4x4) block schedule allows them to take more classes 

throughout the school year (Mayo, 2003) and truly immerse themselves in those courses. 

As state departments raise graduation requirements, the need arises for students to 

complete more classes to fulfill their high school requisite. Eight classes can be 

completed per school-year using the accelerated (4x4) block schedule, while allowing the 

student to concentrate on four classes per semester. In many cases, it allows the students 

to take fine arts classes and vocational-technical classes they would otherwise be unable 

to take. Students have a greater opportunity for acceleration with accelerated (4x4) block 

schedule because they can take two complete mathematics courses, in one school year. 

Another advantage to accelerated (4x4) block scheduling is there is time to repeat a class, 

if necessary. If a student is not successful in a class taken during the fall semester, he/she 

is able to repeat it immediately in the spring. With an accelerated (4x4) block schedule 

the students have an opportunity to complete more classes prior to taking the ACT 

Assessment or SAT Assessment and, for bright students, they may choose dual 

enrollment with a local college during their senior year of high school. Last, a great 

advantage is financial, as fewer textbooks are needed because a student only uses a book 

for one semester and then they have a new schedule with all new classes the following 

semester (Canady & Rettig, 1995). 
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Disadvantages of Block Scheduling 

Time can be one of the disadvantages of block scheduling. Since classes are 

approximately 90 minutes long, the material presented each class period is equivalent to 

what would be presented in two days on a traditional schedule. There is a difference in 

the actual time spent in the classroom, when comparing a block schedule to a traditional 

schedule. A block schedule has 90 minutes each day for 90 days, totaling 8,100 minutes 

of instruction for the course. A traditional schedule averages 50 minutes each day for 180 

days, totaling 9,000 minutes of instruction. A difference of approximately 900 minutes 

occurs between the schedules. 

Teachers, on a block schedule, have sometimes found it necessary to re-examine 

their curricula, reduce review, and eliminate less important objectives. As the number of 

objectives is decreased, the depth of coverage must increase, leading to a better 

understanding from the students (Kramer, 1996). Curriculum integrity with the 

accelerated (4x4) block schedule is a major issue. Canady and Rettig (1995) argue that 

even if teachers have to reduce or change their curriculum, the quality of the curriculum 

is better than a traditional schedule. The discussion will continue to occur concerning the 

usefulness of 8,100 minutes as opposed to 9,000 minutes, but if systems lengthen the 

school day to make the number of minutes per course the same as in a traditional 

schedule, this would not be considered a disadvantage. 

The schedule for students must be balanced for both fall and spring semesters 

with the accelerated (4x4) block schedule or a student may have non-rigorous classes in 

one semester and find him/herself so academically challenged that they do not perform to 
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their best level of ability in the next semester. Another disadvantage to be addressed is 

keeping students enrolled in school through their senior year, as those students taking 

only the minimum number of courses can finish the required curriculum prior to their 

senior year of high school. Some districts have added credits required for graduation and 

others have allowed Advanced Placement (AP) classes to be taken only during a 

student’s senior year of high school. 

While most discipline issues decrease in schools utilizing a block schedule, in 

cases where a student is suspended for 10 days or more, the student probably cannot 

catch up and is forced to repeat the class. If a student is ill or must miss school for a day, 

there is essentially two days of material to make-up rather than one, which can be very 

difficult for many students. Another problem with block scheduling is revealed when 

students move from school to school, which is prevalent in today’s society (Gruber & 

Onwuegbuzie, 2001). In some cases, students who have moved in the middle of the 

school year have lost credits because of schedule differences. Transferring between 

schedules during the school year is discouraged, but most schools simply make decisions 

on a one-to-one basis if they have less than a 30% transient rate (Canady & Rettig, 1995). 

For the student who has difficulty paying attention during a 90-minute class, 

block scheduling is a problem. It is nearly impossible for a teacher to lecture for the 

entire 90 minutes, but the student must still stay engaged in the teaching-learning process 

the entire class period. The pace is much quicker and some students have trouble 

processing a large amount of information within a block of time (Mayo, 2003). 
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Mathematics Instruction 

Teaching mathematics utilizing a block schedule is a very difficult thing for 

teachers to master. The literature indicates that lecturing is less effective during a block 

scheduled class than traditional schedule. Pedagogical methods that teachers have learned 

from years of experience in a traditional setting, do not translate well to a block schedule 

(Kramer, 1996). Mathematics teachers are less likely than teachers of other subjects to 

change their teaching methods, but must do so to be effective educators, utilizing a block 

schedule (Kramer, 1996). In addition, mathematics teachers expressed concern for 

retention due to the possible time lapse, which could occur between mathematics courses 

(Salvaterra, Lare, Gnall, & Adams, 1999). 

Rettig and Canady (1998) state that successfully completing Algebra I has been 

identified as a key factor for further academic accomplishment in mathematics. This is 

the first high school mathematics course for most students. By the nature of the subject, 

mathematics builds on skills learned each day. If a student does not have a good grasp of 

a concept learned one day, it is difficult to master the next concept. On an accelerated 

(4x4) block schedule, multiple concepts must be introduced each day. Some 

mathematically-talented students are successful at this pace, but many need time to 

absorb material and time to practice on concepts before moving ahead to additional 

objectives. The block schedule does not allow time for this. What will take 36 weeks to 

complete on a traditional schedule, must be taught in 18 weeks on an accelerated (4x4) 

block schedule. When taught on a traditional schedule, students who are unsuccessful at 

the beginning of the course never catch up and must repeat the entire year. There is not a 
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schedule that will best for all students. To ensure future success in mathematics, the 

students cannot complete Algebra I at a speed too fast for retention. 

The teaching of mathematics on a block schedule can be done, but must be 

monitored carefully. Mathematics comprehension and grades must be tracked over time 

(Mayo, 2003). Schools should be somewhat flexible in their scheduling because if 

students are not mastering required mathematics, modifications to the schedule should be 

made. Many schools have in recent years changed to a modified block schedule for 

mathematics, to allow Algebra I to be taught all year, but few have made the same 

accommodations for required courses taught beyond this level. 

Academic Achievement 

A wide variety of literature is available on the academic effects of block 

scheduling with mixed results. Many factors other than an academic schedule must be 

considered when assessing student achievement, including curriculum, instructional 

strategies, family support, and socioeconomic conditions (Gruber & Onwuegbuzie, 

2001). DiRocco (1999) studied block scheduling at a middle school in Pennsylvania. His 

investigation “revealed that final course averages, grade point averages, and the means of 

four out of six achievement tests were higher for those students who received instruction 

via the block schedule method” (p. 34). In contrast, a study presented by the Georgia 

Department of Education “found no clear-cut evidence to support the theory that block 

scheduling has a positive effect on student achievement” (Gruber & Onwuegbuzie, 2001, 

p. 38). 
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Gruber and Onwuegbuzie’s (2001) study was to determine the effects of block 

scheduling on academic achievement. Their participants were 115 high school students 

who received instruction on an accelerated (4x4) block schedule and 146 students who 

received instruction on a traditional schedule. “A series of independent t-test, utilizing the 

Bonferroni adjustment, was conducted to compare grade point averages and scores on the 

Georgia High School Graduation Test (GHSGT) between the two groups” (p. 32). 

Results of the study found no statistically significant difference in grade point average or 

on the writing portion of the state test between the two groups. The results differed for 

subject sub-tests. Students on a traditional schedule had statistically significant higher 

scores on sub-tests in language arts, mathematics, social studies, and science. The results 

indicate that teaching students on a block schedule does not have a positive effect on 

academic outcome among high school students. It was noted that the findings may be 

skewed because the research was conducted during the first three years of block schedule 

implementation, which may not have given teachers an opportunity to adjust their 

teaching styles. A second factor that may have skewed data was the attendance level at 

one of the schools involved in the study. 

A study conducted by Mayo (2003) revealed that students on traditional schedules 

achieved higher mean end-of-course state exam scores in Algebra I, Biology, English I, 

and United States History than students on a block schedule. It should be noted that 

participating students on traditional schedules had lower course grades in equivalent 

classes as their counterparts on the block schedule. A question arising from this research 

is: Are the course grades higher because of alignment with the curriculum or do students 
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on the block schedule make better grades in particular classes? A final finding from this 

research implicates that more students fail Algebra I on block schedule than on a 

traditional schedule. A similar study completed by Lawrence and McPherson (2000) 

indicates that students taking Algebra I on the block schedule have a higher failure rate 

than those completing the course on a traditional schedule. 

An ex post facto (“after the fact”) study conducted in a northern Colorado city of 

approximately 125,000 used a longitudinal research design that included 355 students 

with similar demographics from four junior high schools (grades 7-9) and three high 

schools (grades 10-12), where 96% of the students participated in the same schedule 

format for both junior high school and high school. The sample for the study consisted of 

students who met the following criteria: (a) Attended one of the four junior high schools 

during the 2000-2001 school-year and completed a reading and/or mathematics Levels 

test in the spring of 2001; (b) Attended one of the three high schools during the 2002-

2003 school-year and completed the reading and/or mathematics ACT Assessment in the 

spring of 2003. The schedules were a traditional schedule, an accelerated (4x4) block 

schedule, and an alternating (A/B) block schedule. The demographics for the schools 

were similar and even though the population for one junior high school had a greater free 

and reduced lunch population, by the time they reached high school, there was little 

difference in the schools. The student data was collected over a two-year period and 

analyzed using three methods. First, the mean differences between the 9th grade Levels 

test and the 11th grade ACT Assessment test in mathematics and reading was calculated 

for all three schedules. Second, a single-factor analysis of variance (ANOVA) was 
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generated to determine the effect of the three schedules on the Levels test and the ACT 

Assessment content scores. Finally, a 3x2x2 factorial analysis of variance was conducted 

to analyze the test score data for main and interaction effects by ethnicity and gender. 

Gain scores were calculated and converted to z-scores to allow for comparisons between 

the two sets of testing data (Lewis, Dugan, Winokur, & Cobb, 2005). 

The standardized mean differences in both reading and mathematics were 

negative for the traditional schedule and alternating (A/B) block schedule, indicating that 

students experienced a decline in achievement over time, while students on the 

accelerated (4x4) block schedule showed the greatest increase in achievement over time 

in both reading and mathematics. When the effect sizes were calculated, it was 

determined that the alternating (A/B) block schedule students had the smallest gain score, 

followed by the students on the traditional schedule. When a single-factor ANOVA was 

conducted on the standardized z-scores for both the Levels test and the ACT, there was 

no statistical difference found in mathematics achievement, however, there was a 

statistically significant difference found in reading. The results from the factorial 

ANOVA indicated no statistically significant main or interaction effects for the gain 

scores in mathematics. However, in reading, the students on the accelerated (4x4) block 

schedule outperformed the other two groups. The results of this study support the 

presumed advantages of block scheduling and particularly an accelerated (4x4) block 

schedule. Those conducting the study advise more research in specific content areas may 

be necessary to support the findings (Lewis, Dugan, Winokur, & Cobb, 2005). 
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Pliska, Harmston, and Hackmann (2001) report the findings from the first phase 

of a longitudinal study of 568 public high school students in Illinois and Iowa examining 

the relationship among ACT Assessment scores and three types of school scheduling. A 

traditional schedule and both alternating (A/B) and accelerated (4x4) block schedules 

were investigated; only those schools with a pure model were chosen for the study. The 

participants for the study were high school seniors who completed the ACT Assessment 

in 1999. Because the intent of the researcher was to investigate the effectiveness of 

school schedules, the mean of the composite ACT Assessment score was used at each 

school level. The researcher selected several potential control variables that were 

considered related to achievement. Among these were school size and lifestyle factors, 

such as parental education level, geographic area, ethnic mix, and socioeconomic status. 

Results of the study indicate that, when examining the mean ACT Assessment 

composite score for the three schedules, the difference in scores was negligible. The 

mean composite score for traditional schedule schools was 21.28, the alternating (A/B) 

block schools’ composite score was 21.13, and the composite score was 21.36 for the 

accelerated (4x4) block schools. Descriptive data on the ACT Assessment composite 

scores within each schedule, and the individual control variables were then analyzed. 

Within states, the differences in schedule types were negligible, whereas differences did 

occur within the control variables for both states. Elite schools outscored both urban mid-

scale and urban core schools, regardless of schedule. 

This study had several limitations, which include faculty support for varying types 

of school scheduling, the mean ACT Assessment score was a composite for the entire 
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school and not individual students, the schools were in the Midwest, and the researcher 

did not take into account the percentage of low socioeconomic students at each school. 

The results indicate, that simply changing a school schedule will not result in short-term 

dramatic improvement in ACT Assessment scores (Pliska, Harmston, & Hackmann, 

2001). 

Implications for Future Research 

The debate between a block schedule and a traditional schedule will likely 

continue for years to come. Further research is needed to conclude which schedule 

actually makes a positive impact on student achievement. Subject-specific studies would 

be valuable, since it is known among educators that all content areas cannot be taught by 

the same methods. As standards rise and rigor is expected in all academic areas, it would 

be useful to determine if one schedule can make a positive impact on student learning, as 

measured by end-of-course grades and standardized assessments. 

Summary 

The structure of the American high school remained relatively unchanged for 

nearly 100 years. Each subject was taught by a separate teacher in a class period that 

lasted 45-55 minutes with little or no interaction between disciplines (Marshak, 1997). 

Mistretta & Polansky (1997) (as cited in Carter, 2002) suggest that for many years high 

schools in the United States held time constant and let learning vary. 

By the late 1980s, block scheduling emerged as a structuring practice that allowed 

educators to address growing problems with the traditional high school schedule, where 

teachers were under enormous pressure to educate the large numbers of students who 
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came through their classrooms each day (Jenkins, Queen, & Algozzine, 2002). 

Graduation requirements were rising and, with the need for additional classes, the 

traditional high school schedule no longer met the needs of American students (Canady 

& Rettig, 1995). According to Fuson, De La Cruz, Smith, Lo Cicero, Hudson, Ron, and 

Steeby (2000), as the 21st Century unfolds, educators carry some of the unsolved 

problems with them. 

There are advantages and disadvantages to a block schedule, but the advantages 

outweigh the disadvantages. Stokes and Wilson’s (2000) longitudinal study of four high 

schools revealed positive outcomes as a result of block scheduling, including increased 

standardized test scores and daily attendance, while dropout rates, failure rates, and 

discipline problems decreased. Additionally, a block schedule can help at-risk increase 

success, by allowing them to concentrate on fewer courses at a time. With a block 

schedule, all students have an opportunity to study courses more closely and interact with 

other students during the longer academic period (Childers & Ireland, 2005). 

While most subjects are better taught on a block schedule, this is not necessarily 

true for high school mathematics. Rettig and Canady (1998) state that successfully 

completing Algebra I is a key factor for further academic accomplishments in 

mathematics. On a block schedule, unless the class meets daily for the entire school year, 

multiple concepts must be introduced each day. Many students need time to absorb 

material and practice skills, before moving to the next concept. Howard (1997) suggests 

using block scheduling in mathematics should be approached cautiously. Not all 
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mathematics classes benefit from this change in schedule, and some schools have chosen 

to adopt a modified block schedule for teaching mathematics. 
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CHAPTER THREE: METHODOLOGY 

Research Design 

This investigation was an ex post facto study examining student achievement in 

Algebra II as determined by end-of-course grades and scores on the ACT in the 

mathematics content area. The data were collected from the 2008 graduating class at each 

of three chosen high schools in northeast Tennessee. The students completed Algebra II 

in school years 2005-2006, 2006-2007, or 2007-2008; the ACT Assessment mathematics 

content area score used for this study was the score earned immediately after course 

completion. Additional data were used to determine internal validity concerning 

comparisons among the three high schools. The names used in the study, Ann Whitney 

High School, Willis High School, and Ernest High School are not the actual names of the 

schools. The variables used for validity purposes were socioeconomic status and gender. 

Selection of Participants 

The participants for this study include students at Ann Whitney High School in 

Community 1, students at Willis High School in Community 2, and students at Ernest 

High School in Community 3, Tennessee. The population included for this analysis was 

the 2008 graduating class at each high school. The participants were those students in the 

2008 graduating classes who took the ACT Assessment within a semester of course 

completion. If a student chose not to continue with a mathematics course of study, the 

first ACT Assessment test score following completion of the Algebra II course was used. 

The 2008 graduating class at Ann Whitney High School numbered 447, Willis High 
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School numbered 338, and the graduating class from Ernest High School included 186 

students. Between 33% and 54% of each graduating class met the criteria for the study. 

These three schools were chosen for this study for their similarities in population, 

diversity, economic base of the community in which they are housed, and that they are all 

the single public high school in their respective communities. In addition, the schools are 

located approximately 30 miles apart and, except for the difference in academic class 

scheduling, their course offerings are very similar. Table 4 shows community 

demographics. Table 5 shows school demographics. 

Table 4 

Demographic Information on Communities 

________________________________________________________________________ 

 Community 

 _______________________________________ 

 1 2 3 

________________________________________________________________________ 

Population (2006) 59,866 44,191 13,933 

Median income (2005) $36,600 $31,500 $25,200 

Persons below poverty (1999) 15.9% 17.1% 19.4% 

Minority population (2005) 11.0% 7.3% 5.3% 

________________________________________________________________________ 

Note. Demographic data from city-data.com (2008). 
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Table 5 

Demographic Information on Schools 

________________________________________________________________________ 

 Ann Whitney Willis Ernest 

________________________________________________________________________ 

2007 Total enrollment 2,523 1878 760 

2007 Population breakdown 

Caucasian 81.8% 88.9% 92.3% 

African American 11.7% 7.0% 4.6% 

Hispanic 4.4% 2.4% 1.4% 

Asian 2.1% 1.5% 1.3% 

Other 0.0% 0.1% 0.0% 

Male 52.2% 53.2% 52.3% 

Female 47.8% 46.8% 47.7% 

2007 Low-socioeconomic status 34.6% 26.3% 33.2% 

2007 Graduation rate 94.3% 89.4% 86.6% 

________________________________________________________________________ 

Note. Demographic data from School Improvement Plans (2007). 

Curriculum and Instrumentation 

Algebra II courses throughout the state of Tennessee are required to include the 

course objectives as stated in the curriculum adopted by the Tennessee Department of 

Education. These objectives are monitored by local school systems to ensure that all 
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students receive an equitable education. Upon course completion, all students should 

have been taught the same course content, regardless of the school schedule. 

The ACT Assessment, formerly American College Testing, is a widely-used exam 

to assess the educational level of high school students and their ability to complete 

college-level work. The exam is written in a multiple-choice format and assesses four 

skill areas: English, mathematics, reading, and science. For the purpose of this study, 

only the mathematics subtest was used. Each subtest, as well as the composite score, is on 

a scale of 1 to 36, with 1 the lowest and 36 the highest score. The number of items correct 

on the subtest is the raw score, which is then converted to a scaled score. Scaled scores 

have the same meaning for all versions of the ACT Assessment exam offered on different 

dates. The mathematics subtest is comprised of 60 questions: (24) Pre-

Algebra/Elementary Algebra, (18) Intermediate Algebra/Coordinate Geometry, and (18) 

Plane Geometry/Trigonometry. The ACT Assessment has been administered to high 

school students for four decades; research has shown that performance on the ACT is 

directly related to a student’s success in college (ACT, Inc., 2008). A study conducted by 

the ACT Research division determined that ACT Assessment composite scores were 

indeed a predictor of first year college grade point average (GPA) levels (Noble & 

Sawyer, 2002). Richard L. Ferguson, chief executive of ACT in 2006, stated that high 

schools need to encourage more students to take challenging courses, and that ACT, Inc. 

endorses a curriculum that includes four years of English and three years of mathematics, 

science, and social studies (Farrell, 2006). 
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In recent years, there has been an increased focus in education on the importance 

of preparing all students for college and work (ACT, Inc., 2006). Tennessee joins many 

states that mandate the ACT Assessment for all high school juniors. One advantage of 

mandatory testing is that it helps students understand the importance of academic 

planning and preparation (ACT, Inc., 2006). Students prepared to take the ACT 

Assessment as juniors will likely continue along a path to college with a rigorous course-

load in their senior year, thus preparing them for collegiate academics. It has been stated 

that through statewide ACT Assessment administration, students are provided with an 

opportunity to identify academic strengths and weaknesses, explore educational and 

career interests, and prepare to meet their educational goals. In addition, there is an 

increased awareness among educators as to the importance of academic planning and 

achievement (ACT, Inc., 2006). 

Assumptions 

It is assumed, for the purpose of this study, that the students included in the 

population had the ability to be successful in an Algebra II course. It is also assumed that 

each student performed to the best of his/her ability on the ACT Assessment mathematics 

content test. 

Reliability and Validity 

Marshak (1997) states that reliability is the ability of research instruments to 

produce accurate data and that validity is the assurance that the data do, in fact, measure 

what the researcher says they should measure. ACT, Inc. conducts scholarly research on a 

variety of topics including test reliability and validity. The ACT Assessment test has been 
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determined to be both reliable, with the mathematics test having a reliability of .91, and 

valid in terms of assessing a student’s learned knowledge throughout high school as well 

as a predictor of college level achievement (ACT, Inc., 2008). 

Procedures 

Permission for this study was granted by the head administrator at each high 

school as well as the office responsible for research for each school system. The 

demographic data was collected from the Tennessee Department of Education, 

Assessment, Evaluation, and Research (2008A) website; each school administrator 

provided a copy of the school’s School Improvement Plan. 

Student data was collected with assistance from the guidance department, 

assistant administrators at each school, and central office staff. It was first necessary to 

identify students in the 2008 graduating class who completed Algebra II and then 

determine the date of their ACT Assessment administration. After the students who 

completed Algebra II were identified, a SASI spreadsheet was used and student files were 

searched to determine the date of ACT Assessment testing. 

Data Processing and Analysis 

A Crosstabulation and Chi-Square test were used to determine the similarity of 

school population included in the study. Both Crosstabulations and Pearson Chi-Square 

tests for socioeconomic status and gender are represented. The strength of the 

relationship for socioeconomic status (disadvantaged) was determined by Cramér’s V; 

the strength of the relationship for gender was determined by Phi. The data for this 

analysis was retrieved from Table 5. Two one-way analysis of variance (ANOVA) 
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models were conducted to evaluate differences in means for the end-of-course grades and 

mathematics content scores on the ACT Assessment test. A Pearson Correlation was used 

to determine if a relationship exists between Algebra II grades and ACT mathematics 

scores, and a Crosstabulation and Chi-Square test was used to determine if there was a 

significant difference in types of teaching schedules and enrollment in Trigonometry. The 

strength of this relationship was determined by Cramér’s V. 

Research Questions and Null Hypotheses 

Seven null hypotheses were used to answer the four research questions: 

1.  Is there a significant difference in the end-of-course grades in Algebra II among 

students who completed Algebra II on a one-semester accelerated (4x4) block 

schedule, students who completed the course on a two-semester accelerated (4x4) 

block schedule, and those who completed Algebra II on a traditional year-long 

schedule? 

Ho11: There is no significant difference in the end-of-course grades in Algebra II 

among students who completed Algebra II on a one-semester accelerated 

(4x4) block schedule, students who completed the course on a two-

semester accelerated (4x4) block schedule, and those who completed 

Algebra II on a traditional year-long schedule. 

2.  Is there a significant difference in the ACT Assessment scores in mathematics 

among students who completed Algebra II on a one-semester accelerated (4x4) block 

schedule, students who completed the course on a two-semester accelerated (4x4) 
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block schedule, and those who completed Algebra II on a traditional year-long 

schedule? 

Ho21: There is no significant difference in the ACT Assessment scores in 

mathematics among students who completed Algebra II on a one-semester 

accelerated (4x4) block schedule, students who completed the course on a 

two-semester accelerated (4x4) block schedule, and those who completed 

Algebra II on a traditional year-long schedule. 

3.  Is there a relationship between a student’s end-of-course grade in Algebra II and 

their performance on the ACT Assessment score in mathematics? 

Ho31: There is no relationship between a student’s end-of-course grade in Algebra 

II and their performance on the ACT Assessment score in mathematics. 

Ho32: Among students who completed Algebra II on a one-semester block 

schedule, there is no relationship between their end-of-course grade in 

Algebra II and their performance on the ACT Assessment score in 

mathematics. 

Ho33: Among students who completed Algebra II on a two-semester block 

schedule, there is no relationship between their end-of-course grade in 

Algebra II and their performance on the ACT Assessment score in 

mathematics. 

Ho34: Among students who completed Algebra II on a traditional year-long 

schedule, there is no relationship between their end-of-course grade in 
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Algebra II and their performance on the ACT Assessment score in 

mathematics. 

4.  Is there a difference in percentage of students who continue their mathematics 

education by enrolling in a Trigonometry course for each variation of teaching schedule? 

Ho41: There is no difference in percentage of students who continue their 

mathematics education by enrolling in a Trigonometry course for each 

variation of teaching schedule. 

A one-way analysis of variance (ANOVA) was conducted to evaluate null 

hypotheses H011 and H021. Statistical significance was determined by α = 0.05. Where the 

p value calculated from the ANOVA is less than 0.05, a statistically significant difference 

is indicated in the means. Where the p value is greater than or equal to 0.05, no 

significant difference is indicated in the means, as determined from end-of-course grades 

and ACT Assessment mathematics content scores among the three groups. If a significant 

difference is determined, Levene’s test of Equality will be used to determine which post-

hoc test to use. 

The end-of-course grades for the populations were converted into an interval scale 

where A = 4.0, B = 3.0, C = 2.0, D = 1.0, and F = 0.0. Then, the mean was calculated. 

Through statistical analysis with the use of a one-way ANOVA, it was determined 

whether or not statistically significant differences occur among Algebra II end-of-course 

grades of students at Ann Whitney High School, Willis High School, and Ernest High 

School. The ACT scores were represented on an interval scale using the scaled scores of 

1 to 36. A one-way ANOVA was conducted to determine statistically significant 
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differences among the mean ACT Assessment mathematics content scores for students at 

Ann Whitney High School, Willis High School, and Ernest High School. 

A Pearson Correlation was used to determine if a relationship exists between the 

Algebra II end-of-course grades and ACT Assessment mathematics scores. The 

correlation coefficient (r) was squared to determine what percentage of variance was 

accounted for by the end-of-course grades. The predictor variable for this study was the 

end-of-course grade; the criterion variable for this study was the mathematics score on 

the ACT Assessment. 

A Crosstabulation and Chi-Square test were used to determine if a statistically 

significant difference occurred among teaching schedules and enrollment in 

Trigonometry. The strength of the relationship was determined by Cramér’s V. 

Summary 

This research study has identified three teaching schedules for Algebra II in three 

high schools in northeast Tennessee. A one way analysis of variance (ANOVA) was 

conducted to determine if there was a statistical difference among end-of-course grades 

for each schedule and ACT Assessment mathematics content scores for each schedule. In 

addition, a Pearson Correlation was used to determine the strength of a relationship 

between end-of-course grades and ACT Assessment mathematics content scores for each 

schedule. Additionally, a Crosstabulation and Chi-Square test were used to determine 

statistically significant differences in teaching schedules and enrollment in Trigonometry. 
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CHAPTER FOUR: FINDINGS 

Purpose of the Study 

The purpose of this ex post facto study was to determine if there were statistically 

significant differences among end-of-course grades in Algebra II and mathematics 

content scores on the ACT Assessment, based on the types of teaching schedule at three 

high schools in northeast Tennessee: (1) a one-semester accelerated (4x4) block schedule 

at Ann Whitney High School; (2) a two-semester accelerated (4x4) block schedule at 

Willis High School and; (3) a traditional year-long schedule at Ernest High School. 

Additionally, this study was conducted to examine the relationship among end-of-course 

grades in Algebra II and mathematics content scores on the ACT Assessment for all study 

participants, as well as for each type of teaching schedule. Finally, an analysis was 

conducted to determine if there were differences among the three types of teaching 

schedules and whether or not students continued their mathematics education by taking 

Trigonometry. 

The data for this study was collected through the use of SASI (Student 

Administration System Information) and student records. Two of the schools selected for 

the study utilize electronic databases for student grades and other information. While Ann 

Whitney High School uses SASI, ACT Assessment scores are not recorded in the 

database. So, student records were utilized in gathering those scores, which were then 

added to the spreadsheet of end-of-course grades generated by SASI. Willis High School 

also uses SASI and includes ACT Assessment data as well as end-of-course grades in the 

database. Ernest High School maintains all student records in a file cabinet in the 
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guidance office. The files were well organized, with all information needed for this study 

included on a card in the front of each file. Through coding of data, all students in the 

study remained anonymous. 

The 2008 graduating class at Ann Whitney High School numbered 447, Willis 

High School numbered 338, and Ernest High School had a graduating class of 186. 

Between 33% and 54% of each graduating class met the criteria for the study. There were 

333 students at Ann Whitney High School, 212 students at Willis High School, and 129 

students at Ernest High School who took Algebra II on the predominant teaching 

schedule at each school. After data were collected and the end-of-course Algebra II 

grades and ACT Assessment mathematics content scores were examined, it was 

determined that 193 students from Ann Whitney High School, 114 students from Willis 

High School, and 101 students from Ernest High School qualified for the study.  

There were an additional 84 students enrolled in Algebra II-Terminal on a one-

semester block schedule at Willis High School who received Algebra II credit but were 

not included in this study, because the nature of the course taken did not allow them to 

continue with additional mathematics courses. However, in order to state the total 

percentage of students at each school who were enrolled in Algebra II, these students 

were added to the 212 students who took the course on a two-semester block schedule. 

The other two high schools did not offer an alternative Algebra II course. A total of 

74.5% of the students at Ann Whitney High School, 87.6% of the students at Willis High 

School, and 69.5% of the students at Ernest High School were enrolled in an Algebra II 

mathematics course while in high school. 
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After collection, the data were calculated using SPSS (the Statistical Package for 

the Social Sciences). A Crosstabulation and Chi-Square test were used to determine the 

similarity of school populations included in the study. Both Crosstabulations and Chi-

Square tests for socioeconomic status and gender are represented in this chapter. Two 

one-way analysis of variance (ANOVA) models were conducted to evaluate the 

differences in means for end-of-course grades among the three school schedules and 

mathematics content scores on the ACT Assessment test among the three school 

schedules. 

Where a significant difference existed, Levene’s Test of Equality of Error 

Variance was used to determine which post hoc test to use for further evaluation. In this 

case, a Dunnett post hoc test was used to determine statistical differences in the means for 

the three teaching schedules. A Pearson Correlation was used to determine if there was a 

relationship between end-of-course grades and ACT Assessment mathematics content 

scores; r2 was calculated to determine what percentage of variance of the dependent 

variable was accounted for by the independent variable. Research question 4 was 

evaluated using a Crosstabulation and Chi-Square test to determine if a statistically 

significant difference occurred, then, Cramér’s V was used to determine the strength of 

the relationship. 

Socioeconomic status and gender were used to determine similarity in school 

populations. Socioeconomic status was defined as disadvantaged or not disadvantaged 

based on whether or not students participated in the free or reduced meals program. In 

order to evaluate whether or not there were differences among the three schools regarding 
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socioeconomic status, a 3 by 2 Crosstabulation and Chi-Square test were used. Prior to 

the test, chi-square assumptions were checked, with no more than 20% of the cells having 

a frequency of less than 5; the minimum expected count must be at least 1 (Howell, 

2008). None of the cells had an expected count less than 5, and the minimum expected 

count was 235.32. Therefore, there were no violations of assumptions of chi-square. 

The chi-square showed a statistically significant difference in the percentage of 

disadvantaged students at the three high schools, χ
2 (2, n = 5748) = 11.58, p < .01. 

However, the strength of the relationship between school and socioeconomic status, as 

measured by Cramér’s V, was weak (.05). Among students who attended Ann Whitney 

High School, 28.1% were classified as disadvantaged, compared to 32.5% at Willis High 

School and 28.7% at Ernest High School (see Table 6). Even though the chi-square 

showed a statistically significant difference among the schools’ percentage of 

disadvantaged students, the actual difference in percentages was substantively 

unimportant, with only 4.4 percentage points separating the schools with the lowest and 

highest percentage of disadvantaged students. The statistically significant finding of the 

chi-square test was clearly the result of the large sample size (n = 5748) and not a 

substantive difference in each school’s percentage of disadvantaged students. 

A 3 by 2 Crosstabulation and Chi-Square test were used to determine whether or 

not the three schools used in this study differed in the percentage of male and female 

students. None of the cells had an expected count less than five, and the minimum 

expected count was 375.27. Therefore, there were no violations of assumptions of chi-

square. 
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As determined by the chi-square test, there were no differences in each school’s 

percentage of male and female students, χ
2 (2, n = 5748) = 0.52, p = .77. The strength of 

the relationship as measured by Cramér’s V, showed virtually no relationship between 

school and gender (.01). 

Table 6 

Crosstabulation Table for Socioeconomic Status by School 

________________________________________________________________________ 

 Ann Whitney Willis Ernest 

______________________________________________________ 

SES n % n % n % 

________________________________________________________________________ 

Disadvantaged 816 28.1 667 32.5 227 28.7 

Not Disadvantaged 2088 71.9 1386 67.5 564 71.3 

________________________________________________________________________ 

Total 2904 100 2053 100 791 100 

________________________________________________________________________ 

 

As shown in Table 7, the percentage of males and females for the three schools 

were almost identical. 
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Table 7 

Crosstabulation Table for Gender by School 

________________________________________________________________________ 

 Ann Whitney Willis Ernest 

______________________________________________________ 

Gender n % n % n % 

________________________________________________________________________ 

Male 1515 52.2 1092 53.2 414 52.3 

Female 1389 47.8 961 46.8 377 47.7 

________________________________________________________________________ 

Total 2904 100 2053 100 791 100 

________________________________________________________________________ 

 

Research Question One 

Research Question 1. Is there a significant difference in the end-of-course grades in 

Algebra II among students who completed Algebra II on a one-semester accelerated 

(4x4) block schedule, students who completed the course on a two-semester accelerated 

(4x4) block schedule, and those who completed Algebra II on a traditional year-long 

schedule? 

Ho11: There is no significant difference in the end-of-course grades in Algebra II 

among students who completed Algebra II on a one-semester accelerated 

(4x4) block schedule, students who completed the course on a two-
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semester accelerated (4x4) block schedule, and those who completed 

Algebra II on a traditional year-long schedule. 

A one-way analysis of variance (ANOVA) was conducted to test the null 

hypothesis that there is no significant difference in the end-of-course grades in Algebra II 

among students who completed Algebra II on a one-semester block schedule, a two-

semester block schedule, and a traditional year-long schedule. The dependent (test) 

variable was the end-of-course grades in Algebra II. The independent (grouping) 

variable, type of teaching schedule, had three levels: (1) accelerated (4x4) one-semester 

block schedule, (2) accelerated (4x4) two-semester block schedule, and (3) traditional 

schedule. The one-way ANOVA was significant, F (2, 405) = 12.04, MSE = 1.25, p < 

.01. Therefore, the null hypothesis was rejected. 

The strength of the relationship, as measured by η
2, between the type of teaching 

schedule and end-of-course grades in Algebra II was medium (.06). In other words, 6% 

of the variance in end-of-course grades in Algebra II was accounted for by the type of 

teaching schedule. 

Because the overall F test from the ANOVA model was significant, post hoc 

multiple pairwise comparisons were conducted, to determine which pair or pairs of 

means were different. The Dunnett post hoc test, which does not assume equal variances, 

was selected because the Levene’s test showed that equal variances could not be 

assumed, F (2, 405) = 5.55, p < .01. 

The Dunnett procedure showed there was no difference in the end-of-course 

grades in Algebra II between students on an accelerated (4x4) one-semester block 
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schedule and students on an accelerated (4x4) two-semester block schedule (p = .65). 

However, the mean end-of-course Algebra II grades for students on a traditional teaching 

schedule was significantly higher than the mean for students on an accelerated (4x4) one-

semester teaching schedule (p < .01), as well as the mean for students on an accelerated 

(4x4) two-semester teaching schedule (p < .01). 

There appears to be little difference in the end-of-course grades in Algebra II 

between students on the one- and two-semester block schedules, while students on a 

traditional teaching schedule performed better in Algebra II than their counterparts on 

accelerated block teaching schedules. 

The means and standard deviations for the end-of-course grades by the type of 

teaching schedule are shown in Table 8; Figure 1 shows the boxplot for the distribution 

of end-of-course grades for each type of teaching schedule. 

Table 8 

Means and Standard Deviations for End-of-Course Grades in Algebra II by Type of 

Teaching Schedule 

Type of Teaching Schedule n M SD 

________________________________________________________________________ 

One-Semester Block 193 2.16 1.24 

Two-Semester Block 114 2.82 0.97 

Traditional 101 2.36 1.02 

________________________________________________________________________ 

Total 408 2.36 1.15 
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ο = an observation between 1.5 times to 3.0 times the interquartile range 

Figure 1. Boxplot for end-of-course grades in math, by type of teaching schedule. 

 

Research Question Two 

Research Question 2. Is there a significant difference in the ACT Assessment scores in 

mathematics among students who completed Algebra II on a one-semester accelerated 

(4x4) block schedule, students who completed the course on a two-semester accelerated 

(4x4) block schedule, and those who completed Algebra II on a traditional year-long 

schedule? 

Ho21: There is no significant difference in the ACT Assessment scores in 

mathematics among students who completed Algebra II on a one-semester 
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accelerated (4x4) block schedule, students who completed the course on a 

two-semester accelerated (4x4) block schedule, and those who completed 

Algebra II on a traditional year-long schedule. 

A one-way analysis of variance (ANOVA) was conducted to test the null 

hypothesis that there is no significant difference in the ACT Assessment scores in 

mathematics among students who completed Algebra II on a one-semester block 

schedule, a two-semester block schedule, and a traditional year-long schedule. The 

dependent (test) variable was the ACT Assessment mathematics content scores. The 

independent (grouping) variable, type of teaching schedule, had three levels: (1) 

accelerated (4x4) one-semester block schedule, (2) accelerated (4x4) two-semester block 

schedule, and (3) traditional schedule. The one-way ANOVA was not significant, F (2, 

405) = 1.93, p = .15. Therefore, the evaluation failed to reject the null hypothesis. 

The strength of the relationship, as measured by η
2, between the type of teaching 

schedule and the ACT Assessment mathematics content scores was small (.01). In other 

words, only 1% of the variance in the ACT Assessment mathematics content scores was 

accounted for by the type of teaching schedule. Examination of the means showed less 

than one point difference for each pair of means. 

The means and standard deviations for the ACT Assessment mathematics content 

scores by the type of teaching schedule are shown in Table 9; Figure 2 shows the boxplot 

for the ACT Assessment in mathematics scores for each type of teaching schedule. 



59 

Table 9 

Means and Standard Deviations for ACT Assessment in Math by Type of Teaching 

Schedule 

________________________________________________________________________ 

Type of Teaching Schedule n M SD 

________________________________________________________________________ 

One-Semester Block 193 20.82 3.71 

Two-Semester Block 114 21.69 3.71 

Traditional 101 21.26 4.08 

________________________________________________________________________ 

Total 408 21.17 3.81 

________________________________________________________________________ 
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ο = an observation between 1.5 times to 3.0 times the interquartile range 

Figure 2. Boxplot for ACT Assessment in Math by type of teaching schedule. 

 

Research Question Three 

Research Question 3. Is there a relationship between a student’s end-of-course grade in 

Algebra II and their performance on the ACT Assessment score in mathematics? 

Ho31: There is no relationship between a student’s end-of-course grade in 

Algebra II and their performance on the ACT Assessment score in 

mathematics. 
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A Pearson Correlation was conducted to test the null hypothesis that there is no 

relationship between a student’s end-of-course grade in Algebra II and their ACT 

Assessment score in mathematics. For all students (N = 408) who participated in the 

study, the correlation between Algebra II end-of-course grades and ACT Assessment 

mathematics content scores showed a moderate positive relationship (.44), which was 

significant at the .01 level. Therefore, the null hypothesis was rejected. 

Higher end-of-course Algebra II grades were associated with higher ACT 

Assessment mathematics content scores. The r2 was .19, which showed that 19% of the 

variance in ACT Assessment mathematics scores was accounted for by end-of-course 

grades in Algebra II. 

Figure 3 shows the scatterplot for the Algebra II end-of-course grades and ACT 

Assessment in mathematics scores for all students in the study. The prediction equation 

for the linear regression line is Y = 17.75 + 1.45(X) and may be used for additional 

research. 
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Figure 3. Scatterplot for end-of-course grades for Algebra II and ACT Assessment in 

Mathematics scores for all students. 

Ho32: Among students who completed Algebra II on a one-semester block 

schedule, there is no relationship between their end-of-course grade in Algebra II and 

their performance on the ACT Assessment score in mathematics. 

A Pearson Correlation was conducted to test the null hypothesis that there is no 

relationship between the end-of-course grades in Algebra II and ACT Assessment scores 

in mathematics for students on a one-semester block schedule. For students (n = 193) 

completing Algebra II on a one-semester block schedule who participated in the study, 

the correlation between Algebra II end-of-course grades and ACT Assessment 
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mathematics content scores showed a moderate positive relationship (.49), which was 

significant at the .01 level. Therefore, the null hypothesis was rejected. 

Higher end-of-course Algebra II grades were associated with higher ACT 

Assessment mathematics content scores. The r2 was .24, which showed that 24% of the 

variance in ACT Assessment mathematics scores was accounted for by end-of-course 

grades in Algebra II. 

Figure 4 shows the scatterplot for the Algebra II end-of-course grades and ACT 

Assessment in mathematics scores for students completing Algebra II on a one-semester 

block schedule. The prediction equation for the linear regression line is Y = 17.71 + 

1.44(X) and may be used for additional research. 
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One Semester Block Schedule

End-Of-Course Grades Algebra II
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Figure 4. Scatterplot for end-of-course grades for Algebra II and ACT Assessment in 

Mathematics scores for students completing Algebra II on a one-semester block schedule. 

Ho33: Among students who completed Algebra II on a two-semester block 

schedule, there is no relationship between their end-of-course grade in Algebra II and 

their performance on the ACT Assessment score in mathematics. 

A Pearson Correlation was conducted to test the null hypothesis that there is no 

relationship between the end-of-course grades in Algebra II and ACT Assessment scores 

in mathematics for students on a two-semester block schedule. For students (n = 114) 

completing Algebra II on a two-semester block schedule who participated in the study, 

the correlation between Algebra II end-of-course grades and ACT Assessment 
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mathematics content scores showed a moderate positive relationship (.30), which was 

significant at the .01 level. Therefore, the null hypothesis was rejected. 

Higher end-of-course Algebra II grades were associated with higher ACT 

Assessment mathematics content scores. The r2 was .09, which showed that 9% of the 

variance in ACT Assessment mathematics scores was accounted for by end-of-course 

grades in Algebra II. 

Figure 5 shows the scatterplot for the Algebra II end-of-course grades and ACT 

Assessment in mathematics scores for students completing Algebra II on a two-semester 

block schedule. The prediction equation for the linear regression line is Y = 19.09 + 

1.14(X) and may be used for additional research. 

 



66 

Two Semester Block Schedule

End-Of-Course Grades Algebra II
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Figure 5. Scatterplot for end-of-course grades for Algebra II and ACT Assessment in 

Mathematics scores for students completing Algebra II on a two-semester block schedule. 

Ho34: Among students who completed Algebra II on a traditional year-long 

schedule, there is no relationship between their end-of-course grade in Algebra II and 

their performance on the ACT Assessment score in mathematics. 

A Pearson Correlation was conducted to test the null hypothesis that there is no 

relationship between the end-of-course grades in Algebra II and ACT Assessment scores 

in mathematics for students on a traditional year-long schedule. For students (n = 101) 

completing Algebra II on a traditional schedule who participated in the study, the 

correlation between Algebra II end-of-course grades and ACT Assessment mathematics 
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content scores showed a moderate positive relationship (.52), which was significant at the 

.01 level. Therefore, the null hypothesis was rejected. 

Higher end-of-course Algebra II grades were associated with higher ACT 

Assessment mathematics content scores. The r2 was .27, which showed that 27% of the 

variance in ACT Assessment mathematics scores was accounted for by end-of-course 

grades in Algebra II. 

Figure 6 shows the scatterplot for the Algebra II end-of-course grades and ACT 

Assessment in mathematics scores for students completing Algebra II on a traditional 

schedule. The prediction equation for the linear regression line is Y = 15.44 + 2.06(X) 

and may be used for additional research. 
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Traditional Schedule

End-Of-Course Grades Algebra II
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Figure 6. Scatterplot for end-of-course grades for algebra II and ACT Assessment in 

Math scores for students completing Algebra II on a traditional schedule. 

Research Question Four 

Research Question 4. Is there a difference in percentage of students who continue their 

mathematics education by enrolling in a Trigonometry course for each variation in 

schedule? 

Ho41: There is no difference in percentage of students who continue their 

mathematics education by enrolling in a Trigonometry course for each 

variation in schedule. 
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A 3 by 2 Crosstabulation and Chi-Square test were used to test the null hypothesis 

that there is no difference between teaching schedules and the percentage of students who 

continue their mathematics education by enrolling in a Trigonometry course. Since none 

of the cells had an expected count less than 5 and the minimum expected count was 

60.86, there were no violations of assumptions of chi-square. As determined by the chi-

square test, there was a significant difference in the type of teaching schedule and 

enrollment in Trigonometry, χ2 (2, n = 674) = 30.96, p < .01. Therefore, the null 

hypothesis was rejected. 

The strength of the relationship between teaching schedule and enrollment in 

Trigonometry, as measured by Cramér’s V, was weak but definite (.21). 

As shown in Table 10, of the students who completed Algebra II on a one-

semester block schedule, 41.4% continued to Trigonometry, while 62.7% of the students 

on a two-semester block schedule, and 36.4% of the students on a traditional schedule 

chose to enroll in Trigonometry. 
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Table 10 

Crosstabulation Table for Enrollment in Trigonometry by Type of Teaching Schedule 

________________________________________________________________________ 

 One-Semester Block Two-Semester Block Traditional 

______________________________________________________ 

Trigonometry n % n % n % 

________________________________________________________________________ 

No 195 58.6 79 37.3 82 63.6 

Yes 138 41.4 133 62.7 47 36.4 

________________________________________________________________________ 

Total 333 100 212 100 129 100 

________________________________________________________________________ 
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Summary 

A 3 by 2 Crosstabulation and Chi-Square test were used to evaluate differences 

among the three high schools chosen for the study, with regard to socioeconomic status. 

A statistically significant difference was shown. The strength of the relationship, as 

measured by Cramér’s V, was weak (.05). Even though a significant difference was 

calculated, there was little difference in the percentages in the three schools. 

The male and female populations in the three high schools chosen for the study 

were examined using a 3 by 2 Crosstabulation and Chi-Square test. No statistically 

significant differences were found. The strength of the relationship, as measured by 

Cramér’s V, showed virtually no relationship between school and gender (.01). 

A one-way analysis of variance (ANOVA) was used to answer research question 

one where the null hypothesis was rejected. (Ho11 – There is no significant difference in 

the end-of-course grades in Algebra II among students who complete Algebra II on a 

one-semester accelerated (4x4) block schedule, students who completed the course on a 

two-semester accelerated (4x4) block schedule, and those who completed Algebra II on a 

traditional year-long schedule.) The strength of the relationship between the type of 

teaching schedule and end-of-course grades in Algebra II was medium (.06). In other 

words, 6% of the variance in end-of-course grades in Algebra II was accounted for by the 

type of teaching schedule. The highest mean grades were earned by students who took 

the course on a traditional schedule, the next highest mean grades were for students who 

took the course on a two-semester block schedule, and the lowest mean grades were 

earned by students on the one-semester block schedule. 
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The ANOVA used for research question two failed to reject the null hypothesis. 

(Ho21 – There is no significant difference in the ACT Assessment scores in mathematics 

among students who completed Algebra II on a one-semester accelerated (4x4) block 

schedule, students who completed the course on a two-semester accelerated (4x4) block 

schedule, and those who completed Algebra II on a traditional year-long schedule.) When 

examining the difference of means, there is less than 1.0 difference among all 

comparisons, and no significant difference in the ACT Assessment scores in mathematics 

among students who completed Algebra II on any of the three schedules. The highest 

mean scores achieved were by students on the two-semester block schedule, while 

students on a year-long traditional schedule achieved the next highest mean scores, and 

the one-semester block schedule students had the lowest mean ACT Assessment 

mathematics scores. 

A Pearson Correlation was conducted to test research question three and its four 

null hypotheses concerning grades and mathematics scores on the ACT Assessment test 

among the total population and the three types of teaching schedules. Each analysis 

indicated a positive relationship and all null hypotheses were rejected. 

Null hypothesis Ho31 – There is no relationship between a student’s end-of-course 

grade in Algebra II and their performance on the ACT Assessment score in mathematics 

– was rejected with a moderate positive relationship of (.44). 

Null hypothesis Ho32 – There is no relationship between the mean end-of-course 

grades in Algebra II and ACT Assessment scores in mathematics, among students who 
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completed Algebra II on a one-semester block schedule – was rejected with a moderate 

positive relationship of (.49). 

Null hypothesis Ho33 – There is no relationship between the end-of-course grades 

in Algebra II and ACT Assessment scores in mathematics, among students who 

completed Algebra II on a two-semester block schedule – was rejected with a moderate 

positive relationship of (.30). 

Null hypothesis Ho34 – There is no relationship between the end-of-course grades 

in Algebra II and ACT Assessment scores in mathematics, among students who 

completed Algebra II on a traditional year-long schedule – was rejected with a moderate 

positive relationship of (.52). 

A 3 by 2 Crosstabulation and Chi-Square test were used to answer research 

question four. The null hypothesis, H041: There is no difference between teaching 

schedules and the percentage of students who continue their mathematics education by 

enrolling in a Trigonometry course, was rejected, as a significant difference was 

determined in the type of teaching schedule and enrollment in Trigonometry. The 

strength of the relationship between teaching schedule and enrollment in Trigonometry, 

as measured by Cramér’s V (.21), was weak but definitely indicated a relationship 

between teaching schedules and the number of Algebra II students who continue their 

mathematics education by taking Trigonometry. The teaching schedule that produced the 

largest percentage of students enrolling in Trigonometry was the two-semester block 

schedule, at 62.7%, followed by the one-semester block schedule, at 41.4%, and the 

traditional schedule, at 36.4%. 
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CHAPTER FIVE: SUMMARY, CONCLUSIONS, & RECOMMENDATIONS 

Summary 

Chapter one of this dissertation presents introductory background information and 

the purpose of this study. Chapter two includes a review of literature concerned with 

block and traditional scheduling, as well as literature and research about mathematics 

courses taught on both of these schedules. Chapter three explains the methodology used 

to gather and analyze data for this study. Chapter four reports the results of the data 

collection and statistical analysis of the data. And, this chapter five consists of 

conclusions that can be made from the study, with implications for further research. 

Introduction 

School scheduling has been discussed and debated in the United States for several 

decades. In the 1980s, states began to increase requirements for graduation, which led to 

exploration of alternate school schedules. Until then, the school-day had remained 

unchanged since its conception (Canady & Rettig, 1995). Block scheduling, which first 

came into being and was strongly rejected during the 1960s, became a popular choice for 

alternative school schedules during the late 1980s and 1990s. For many schools, it was 

the answer to their dilemma, since the greatest strength of block scheduling is its 

flexibility and adaptability (Hottenstein, 1998). Today, more than 50% of all high schools 

use some type of block scheduling, not only to gain educational instruction time, but to 

address accountability demands, reduce discipline problems, enhance learning through 

longer classes, and improve test scores (Gruber & Onwuegbuzie, 2001). 
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Purpose 

The purpose of this ex post facto study was to determine if there were statistically 

significant differences among end-of-course grades in Algebra II and mathematics 

content scores on the ACT Assessment at three high schools in northeast Tennessee, by 

comparing a one-semester accelerated (4x4) block schedule at Ann Whitney High 

School, a two-semester accelerated (4x4) block schedule at Willis High School, and a 

traditional year-long schedule at Ernest High School. In addition, the study examined the 

relationship among Algebra II end-of-course grades and ACT Assessment mathematics 

content scores for participants, as well as for each teaching schedule. An analysis was 

also conducted to determine differences among the three teaching schedules and the 

number of students who continued their mathematics education by taking Trigonometry. 

Participants 

The participants for this study included students enrolled in three high schools in 

northeast Tennessee; the population was the graduating class of 2008 at each high school. 

Those students participating in the study took the ACT Assessment within a semester of 

Algebra II course completion. For those students who chose not to continue their 

mathematics education beyond Algebra II, the first ACT Assessment mathematics 

content score after completion of Algebra II was used for the study. These high schools 

were chosen because of the similarity of their districts, as each school is the single public 

high school within the city limits of the town where they are located. 

The data for this study was collected through the use of SASI (Student 

Administration System Information) and student records. Two of the schools selected for 
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the study utilize electronic databases for student grades and other information. While Ann 

Whitney High School uses SASI, ACT Assessment scores were not recorded in the 

database. So, student records were utilized in gathering those scores, which were then 

added to the spreadsheet of end-of-course grades generated by SASI. Willis High School 

also uses SASI and includes ACT Assessment data as well as end-of-course grades in the 

database. Ernest High School maintains all student records in a file cabinet in the 

guidance office. The files were well organized, with all information needed for this study 

included on a card in the front of each file. Through coding of data, all students in the 

study remained anonymous. 

Ann Whitney High School’s 2008 graduating class numbered 447, of which 333 

(74.5%) completed Algebra II; Willis High School graduated 338, with 212 taking 

Algebra II and 84 students enrolled in Algebra II-Terminal (87.6%); and Ernest High 

School’s 2008 graduating class of 186 included 129 (69.5%) students who took Algebra 

II. After data were collected, and the end-of-course Algebra II grades and ACT 

Assessment mathematics content scores were examined, it was determined that 193 

students from Ann Whitney High School, 114 students from Willis High School, and 101 

students from Ernest High School qualified for the study. 

The students at Willis High School who were enrolled in Algebra II-Terminal on 

a one-semester block schedule were not included in the study because, even though they 

received Algebra II credit, the nature of the course taken did not allow them to continue 

with additional mathematics courses. These students were, however, included in the total 
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percentage of students enrolled in Algebra II on a two-semester block schedule. The other 

two high schools did not offer an alternative Algebra II course. 

Methods 

After collection, the data were calculated using SPSS (the Statistical Package for 

the Social Sciences). A Crosstabulation and Chi-Square test were used to determine the 

similarity of school populations included in the study; the results are represented in 

chapter four. After using a Crosstabulation and Pearson Chi-Square test to analyze the 

data, Cramér’s V or Phi was used to determine the strength of the relationship. Seven null 

hypotheses were used to answer the four research questions. Two of the null hypotheses 

were analyzed using a one-way analysis of variance (ANOVA) to evaluate and determine 

if there was a statistically significant difference in the means of end-of-course grades and 

mathematics content scores on the ACT Assessment test. 

Where a significant difference existed, Levene’s Test of Equality of Error 

Variance was used to determine which post hoc test to use for further evaluation. As a 

result, the Dunnett post hoc test was used to determine statistical differences in the means 

for the three teaching schedules. Four null hypotheses were evaluated using Pearson 

Correlation and r2 was calculated to determine what percentage of variance in the ACT 

Assessment mathematics content score was accounted for by the student’s Algebra II 

end-of-course grade. The seventh null hypothesis was evaluated using a Crosstabulation 

and Pearson Chi-Square test. This analysis was followed by Cramér’s V to determine the 

strength of the relationship. 
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When comparing school populations, it was important to examine the percentage 

of low socioeconomic students. For the three schools involved in the study, the 

percentage of disadvantaged verses non-disadvantaged student population at each school 

was very similar. Statistical analysis suggested a significant difference. However, the 

percentage of disadvantaged students at Ann Whitney High School was 28.1% for those 

who completed Algebra II on a one-semester block schedule, 32.5% for those who 

completed Algebra II on a two-semester block schedule at Willis High School, and 

28.7% for the students who completed Algebra II on a traditional schedule at Ernest High 

School. 

A little less than one-third of the students at each school were shown to be 

disadvantaged, which is important because achievement in mathematics is related to 

socioeconomic status (Lubienski, 2007). The schools were also assessed for similarities 

related to gender, but there was no significant difference found in the three high schools 

with regard to this variable. The students who attend these schools all live within a thirty-

mile radius; the culture of each community is also similar, where the schools chosen for 

the study are a mirror of their community. 

Results of Research Question 1 

The first question investigated in the study was to determine if school scheduling 

had a significant effect on Algebra II end-of-course grades. The null hypothesis was 

rejected when results indicated a significant difference, and showed that students who 

took Algebra II on a traditional schedule earned higher grades. Not only do higher grades 
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have an impact on college entrance, they also impact high school graduation 

requirements. 

In the fifty years since Sputnik, nearly all states have established mathematics 

content standards (Steen, 2007). The standards provide a guide for specific curriculum to 

be taught within a course. Students in each state should be taught and tested on the same 

objectives. In the United States, more than half of the states require at least three years of 

high school mathematics; three out of four high school graduates complete Algebra II. 

Tennessee has mandated that, beginning in 2010, all high school graduates will complete 

Algebra II. I wonder if this is appropriate for all students, even those entering a technical 

field. 

Steen (2007) explains that even though more students take upper-level high 

school mathematics classes, they do not appear to be more competent in math than their 

parents were in the early 1970s. Could mandating upper-level mathematics courses 

encourage students to drop out of high school? According to Steen (2007), about one-

third of students in the United States leave high school without a diploma. For many 

students, failure in high school mathematics is a contributing factor to their lack of a high 

school diploma. While the grade is important and should not to be given away, it should 

adequately reflect what the student has learned in class. However, does every student 

need Algebra II? 

Students on a traditional year-long schedule earned the highest grades, and may 

feel they have an entire school-year to master a class. Therefore, they are able to 

successfully comprehend the objectives, when the class is taught for 180 days. Students 
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on a two-semester block schedule earned the second highest grades. While these students 

took Algebra II for the entire school-year, their grades were only an indication of their 

achievement during the second semester. The lowest mean grades were earned by 

students on a one-semester block schedule. Could the state curriculum be introduced so 

fast that the students have trouble retaining concepts? 

Standards effective in 2009 increase the learning expectation and depth of 

knowledge for students enrolled in Algebra II (Tennessee Diploma Project, 2008). Will 

mandatory enrollment and increased expectations raise the level of mathematics 

education in Tennessee or will the standards result in an increased dropout rate and GED 

graduates? The difference between a final grade of F or D in a course will, for some 

students, make the difference in whether or not they earn a high school diploma. Low-

achieving students on a traditional year-long schedule may have a greater chance to 

complete the requirements for graduation than students on other schedules. 

Results of Research Question 2 

The second research question investigated was to determine if school scheduling 

had an effect on ACT Assessment mathematics content scores. Results failed to reject the 

null hypothesis when statistical analysis showed no significant difference among the 

ACT Assessment mathematics content scores of the three school schedules. The two-

semester block students had the highest mean score, followed by students on a traditional 

year-long schedule. Students on these schedules took Algebra II for a full year. 

Mathematics educators in Tennessee are concerned that students are required to score 19 

on the ACT Assessment mathematics content area before they are allowed to enroll in 



81 

Trigonometry or Statistics as their fourth year of high school mathematics, rather than the 

required Bridge course. 

The Tennessee Department of Education has determined that a score of 22 on the 

ACT Assessment in mathematics is necessary for success in college (Tennessee Diploma 

Project, 2008). When examining scores, in terms of mastery level, students included in 

the study were divided into three groups: (1) students scoring below 19, (2) students 

scoring 19-21, and (3) students scoring 22 or above. Students in the first group, those 

scoring below the 19 benchmark, consisted of 27.2% of the students on a two-semester 

block, 29.7% of those on a traditional year-long schedule, and 32.1% of students on a 

one-semester block. Students in the second group, those scoring 19-21, consisted of 21% 

of the students on a two-semester block, 22.8% of those on a traditional year-long 

schedule, and 25.9% of students on a one-semester block. Students in the third group, 

those who met the 22 mastery benchmark, consisted of 51.8% of the students on a two-

semester block, 47.5% of those on a traditional year-long schedule, and 42.0% of 

students on a one-semester block. Very-high-achieving students in each school were not 

included in this study, just as low-achieving and students who chose not to take Algebra 

II were also excluded. When ACT Assessment in mathematics scores for the entire 

graduating class of 2008 were examined, the students on a two-semester block earned a 

mean score of 21.7, those on a traditional year-long schedule earned a mean score of 

20.4, and students on a one-semester block earned a mean score of 22.1. 
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Results of Research Question 3 

Research question three was investigated to determine if a correlation exists 

between the student’s end-of-course grade and their performance on the ACT Assessment 

in mathematics. The four null hypotheses used to answer this research question were all 

rejected, where each correlation was statistically significant with a positive relationship. 

For all students included in the study, the correlation was (.44). The strongest relationship 

(.52) existed among students on a traditional year-long schedule, followed by those on a 

one-semester block (.49), and then students on a two-semester block (.30). Regardless of 

the schedule, there was a positive correlation between grades and teaching schedule. 

These findings are important information for high school mathematics teachers 

because, when held accountable for an ACT Assessment score, it is important that 

educators have an idea of how students are likely to score and determine what skills and 

concepts they are lacking. Tennessee standards were aligned with the ACT, Inc. 

standards beginning in 2009, which gives mathematics teachers an opportunity to help 

students improve their ACT Assessment mathematics content scores by teaching what is 

expected in the Algebra II course. As ACT scores rise for college admission within 

Tennessee, classroom teachers must be aware of and understand how to make classroom 

activities pertinent, so mathematical understanding is increased along with the student’s 

score. 

Results of Research Question 4 

Research question four examined the difference between teaching schedules and 

the percentage of students who continued their mathematics education by enrolling in a 
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Trigonometry course. The null hypothesis was rejected because a significant difference 

was found among the type of teaching schedule and the number of students choosing to 

enroll in Trigonometry. The total number of students who took Algebra II at each school 

was used for this statistical analysis, rather than just those who met the requirements for 

the other research questions by their date of ACT Assessment administration. Among 

students who took Algebra II on a one-semester block schedule, 41.4% enrolled in 

Trigonometry. Among students who completed Algebra II on a traditional year-long 

schedule, 36.4% enrolled in Trigonometry. And among the students who completed 

Algebra II on a two-semester block schedule, 62.7% (133 students out of 212) choose to 

continue their mathematics education by enrolling in Trigonometry. 

This result is important because 18 of the 60 questions on the ACT Assessment in 

mathematics can be included in the Plane Geometry/Trigonometry category. This fact 

alone, rather than the teaching schedule, may make the biggest difference in total ACT 

Assessment scores. Perhaps students who complete Algebra II on a two-semester block 

schedule feel successful in mathematics and confident enough to enroll in another course. 

By the conclusion of Algebra II, these students have had 105 more hours of instruction 

than the student on a traditional year-long schedule, and 135 more hours of instruction 

than students on a one-semester block. That may be the reason two-semester block 

schedule students had the smallest percentage of students who scored below the 19 score 

benchmark. 
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Discussion 

Currently, very little information is available on how block scheduling relates to 

Algebra II and if school scheduling has an impact on ACT mathematics content scores.  

Most of the studies available were conducted using data from Algebra I classes or overall 

academics, not simply mathematics. 

The first research question in this study was to determine if school scheduling had 

a significant effect on Algebra II end-of-course grades. It was determined that the 

students on a traditional schedule had the highest grades, followed by the students on a 

two-semester block. A study conducted in 2001, by Gruber and Onwuegbuzie, indicated 

that block scheduling did not have a positive effect on academic achievement among high 

school students. However, they also stated that the results of the study may be skewed 

because it was conducted during the first three years of block scheduling and because of 

the attendance level at one of the schools. 

The results from the investigation of the second research question, indicated that 

there was no significant difference in ACT mean mathematics scores among the three 

teaching schedules. Less than one point difference occurred in the three mean scores. The 

results of this study are very similar to a study conducted in Illinois and Iowa. Pliska, 

Harmston, and Hackman (2001) reported that when examining the relationship among 

ACT Assessment scores and types of scheduling, the difference in scores was negligible. 

Research question three was investigated to determine if a correlation exists 

between Algebra II end-of-course grades and ACT math content scores among each of 

the schedules. The results indicated that there was a moderate positive relationship 
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among all three schedules. Additional studies to compare these results were not available. 

When examining these data, it appears a higher the grade in Algebra II will result in a 

higher ACT math content score. 

Research question four examined the difference in teaching schedules and the 

percent of students who continued their mathematics education by taking Trigonometry. 

The results of the study indicate that the students on a two-semester block schedule, who 

had more time in the Algebra II classroom were more likely to take Trigonometry. Other 

studies comparing the percent of students who take Trigonometry were not available, 

however Rettig and Canady (1998) state that successfully completing Algebra I has been 

identified as a key factor for further academic accomplishment in mathematics.  They 

stated that on an accelerated (4x4) block schedule, multiple concepts must be introduced 

each day. Even though some mathematically talented students will be successful at this 

pace, many students need more time to absorb material and practice concepts before 

moving ahead. If this is true for Algebra I, it is likely that it is also true for Algebra II. If 

students do not feel successful and confident with their skill level, they may not be likely 

to take an additional mathematics course which is not required for graduation.  

Conclusion 

Block scheduling has become an important part of education during the last 

decades of the Twentieth Century, and, as graduation requirements increase, has become 

a necessity for many school districts. It would be beneficial for educators to make 

subject-specific decisions concerning which classes are conducive to block scheduling, as 

measured by student learning. It is expected that, as more mathematics classes are 
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required for high school graduation, the number of students enrolled will increase. 

According to the National Assessment of Educational Progress (NAEP), scores for 17-

year-old students on the long-term trend assessment have shown no improvement in the 

past 25 years. The level of academics within the classroom has declined, as more students 

take newly required courses. Many schools encourage homogenous programs, which do 

not challenge stronger-achieving students and overwhelm lower-achieving students. 

Students in both groups are frustrated and undereducated (Steen, 2007). Lower-level 

mathematics students should and can learn – they just may not be able to learn at an 

accelerated rate. They must have the opportunity to graduate from high school and pursue 

the occupation of their choice. It is not in the best interest of education, as a whole, to 

have students unable to earn a high school diploma because of their failure to pass 

Algebra II on an accelerated block schedule. Results of this study indicate that, if enough 

time were allotted, students could be successful and many would continue their 

mathematics education beyond Algebra II. 

Implications for Practice 

National, state, and local government mandates the requirements for public school 

educators. It is the responsibility of the classroom teacher to see that mandates are 

followed. As standards change, curricula are expected to be both rigorous and relevant. 

Graduation requirements are increasing, and every child is expected to earn a high school 

diploma. Ultimate responsibly for educating students belongs to the classroom teacher. 

Mathematics educators have the responsibility to provide every advantage possible for 

students to be successful. In addition to teaching local and state standards, mathematics 
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educators must prepare their students for new end-of-course exams and the mandated 

ACT Assessment in mathematics. In order to provide students with an exceptional 

curriculum, not merely the minimum, and to adequately prepare them for mandated 

standardized testing, time in the classroom continues to be a concern. 

The school schedule with the highest mean ACT Assessment mathematics score, 

for students who had just completed Algebra II, was the two-semester block schedule; 

that schedule also produced, by far, the most students who enrolled in Trigonometry. One 

must ask if these results are only because of the schedule. The traditional year-long 

schedule had students with the second highest mean ACT Assessment mathematics score, 

in addition to the lowest percentage of students who continued their mathematics 

education by enrolling in Trigonometry. Then, the one-semester block schedule produced 

the lowest mean ACT Assessment mathematics score and a small (5%) increase over the 

traditional year-long schedule in the number of students who enrolled in Trigonometry. 

The considerable difference in hours of classroom time among the traditional (165 

hours per year), one-semester block (135 hours), and two-semester block (270 hours) 

implies that two-semester block schedule students should score highest on the ACT 

Assessment mathematics test, and that they are better prepared to continue to 

Trigonometry. Many students who completed Algebra II on a one-semester block 

schedule have indicated that it is too fast; the lack of retention of skill may be evident in 

the fact that, even though they were close in mean scores to the other two schedules, they 

were not willing to enroll in a course to go to the next level of mathematics. 
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With more time in the classroom, teachers would be able to teach to a greater 

depth of knowledge, and prepare students for the mandated ACT Assessment by helping 

them increase their test-taking skills. Students should be introduced to specific 

questioning styles that may help them develop a more comfortable attitude toward taking 

standardized tests (Carter, 2002). Another suggestion is to practice timed tests and 

activities within the classroom. For most students, a classroom mathematics test is not 

timed, so the students can relax and solve problems without feeling they need to watch 

the clock. The ACT Assessment, however, is timed. Many students panic, causing them 

to either run out of time or hurry through the test, and read questions improperly. 

Block scheduling in schools across the country has been in effect long enough for 

many teachers who were educated before the practice, to retire. Kramer (1996) states that 

mathematics teachers are the most unlikely to change teaching methods to adapt to a 

teaching schedule. Additional training would be beneficial for most mathematics 

teachers, before implementation of a rigorous curriculum, with techniques for teaching 

the curriculum on a block schedule. 

When block scheduling first became a popular choice for schools, it was 

determined that students in Algebra I did not get a good understanding of the basic 

concepts. Many schools that utilized an accelerated (4x4) block schedule made 

adjustments in their schedule for Algebra I, so these students would have mathematics 

every day, throughout the school year. Since Algebra II will be mandated for 2009, a 

modified block schedule would be ideal for teaching the course. After that, students may 

feel confident enough to continue their mathematics education in Trigonometry. 
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Implications for Research 

Further research is needed in block scheduling, as it relates to high school 

mathematics. No research articles were found, which specifically addressed the problem 

of teaching Algebra II on an accelerated block schedule. There were several articles 

addressing Algebra I instruction, which were outdated. It is possible that, at the time 

when those articles were written, Algebra I was the only mathematics course mandated 

for all students for high school graduation. As high school graduation requirement rise, 

more mathematics classes will likely be required. In order for students to meet state 

requirements, block scheduling seems necessary for most school districts. Another study 

of school scheduling related to Algebra II should be completed within the next two years. 

That is when Tennessee has mandated Algebra II as a requirement for high school 

graduation, along with the implementation of Algebra II end-of-course tests, and 

mandatory administration of the ACT Assessment for all juniors in Tennessee high 

schools. 

Since No Child Left Behind uses disaggregated data to determine AYP, it will be 

beneficial to study block scheduling in mathematics, as it relates to sub-populations, 

where end-of-course exams and ACT Assessment mathematics content scores could be 

evaluated. Students with learning disabilities related to mathematics and/or reading 

comprehension have difficulty in mastering the numerous objectives that must be taught 

in Algebra II, on a daily basis, when on a one-semester block schedule. Those students 

may receive a better mathematics education, when using an alternative schedule. 
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Tennessee has mandated the ACT Assessment test. As a result, further research 

could investigate the benefit of an ACT Preparatory class, which would be offered during 

the regular school-day as an elective credit in high schools. This could be of special 

importance to those students who complete Algebra II in December and need to perform 

well on an ACT Assessment in late April. 

Finally, it would be useful to study the types of school scheduling, in relation to 

achievement on developmental mathematics courses at the college level. Are these 

students actually low achieving mathematics students or did they take their high school 

mathematics classes so quickly, and without depth, that they cannot retain the concepts? 

Limitations 

 The limitation of this study is that students of all academic levels were not 

included in the research. As of school-year 2007-2008, Algebra II was not a required 

course for high school graduation.  Those students earning a Technical Diploma are not 

required to complete a mathematics course at a higher level than Algebra I, as long as 

they have completed three mathematics courses since the beginning of the ninth grade. 

Therefore, low academic students are not included in the study. Among all three 

schedules, high-achieving students took Algebra II during the ninth or tenth grade and 

completed Trigonometry before taking the ACT Assessment test for the first time. 

Additionally, these high-achieving students could not be included in the study. In all 

three schools, several students chose to take the SAT, instead of the ACT Assessment, 

which excluded them from the study. 
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Recommendations 

Questions still remain unanswered as to which schedule – the one-semester block, 

two-semester block, or traditional year-long schedule – is most conducive to student 

learning and retention of objectives in Algebra II. As a result of the findings in this study, 

and academic requirements mandated by the Tennessee Department of Education, the 

following recommendations are made: 

1. Schools should consider adapting a two-semester block schedule for teaching 

Algebra II. 

2. Schools should divide the Algebra II mathematics curriculum, implemented in 

the 2009-2010 school year, into two separate courses. Students should receive 

an elective mathematics credit for Algebra II-Part I and the required Algebra 

II series credit after completing Algebra II-Part II. Both parts of the course 

should be offered each semester, so a student can begin the Algebra II series 

during any semester. 

3. Schools should offer an ACT Assessment mathematics preparation/review 

course. This elective credit would be a semester-long course that would be 

completed during the school day. For schools using an accelerated (4x4) block 

schedule, the course could be taught in conjunction with Reading/Language 

Arts, with each subject utilizing 45 minutes of the 90-minute block. 

4. Beginning with the 2010- 2011 school year, schools should examine data 

resulting from the newly mandated Algebra II end-of-course exam and the 

mandated ACT Assessment mathematics test. It will be important to 
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understand the results from the total school population, as well as the sub-

groups. From this data analysis, schools will be able to determine strengths 

and areas of need for their individual mathematics programs. 

5. Schools should closely examine data for low-achieving students, as Algebra II 

is required to earn a high school diploma in Tennessee. Instructional decisions 

should be made as to the best way to educate these students. 
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APPENDIX A: TIMELINE 

Fall 2007 Write mini proposal for EDUC 715. 

Spring 2008 Permission will be obtained for the study from the three school 

districts involved. 

Summer 2008 Submit proposal and file paperwork to the IRB. 

Fall 2008 Begin identifying students from Ann Whitney High School, Willis 

High School, and Ernest High School who graduated in 2008, 

completed Algebra II, and took the ACT within a semester of 

course completion. 

Gather and analyze data. 

Spring 2009 Complete the writing of the dissertation and defense. 
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APPENDIX B: BUDGET 

The budget for this study was minimal. All three high schools are within a 

twenty-minute drive of my home. The majority of the cost was spent on copies, visuals, 

and miscellaneous items. 
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APPENDIX C 

Human Subjects Review Committee Forms – Ann Whitney High School 
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APPENDIX D 

Human Subjects Review Committee Forms – Willis High School 
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APPENDIX E 

Human Subjects Review Committee Forms – Ernest High School 
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APPENDIX F 

Human Subjects Review Committee Forms – Research Exemption Request 
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APPENDIX G 

Human Subjects Review Committee Forms – IRB Approval 631.083108 
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APPENDIX H: DATA 

 School 1  School 2  School 3 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

1 2 22 2  4 17 1  1 22 3 

2 3 27 3  5 19 2  2 31 4 

3 10 29 4  8 19 1  4 21 3 

4 13 15 2  11 19 2  8 22 4 

5 15 19 1  12 24 4  9 18 4 

6 17 22 1  14 25 2  11 24 3.5 

7 18 17 0  17 18 3  12 19 2.5 

8 19 22 3  20 25 3  13 19 3 

9 21 19 4  23 21 4  14 16 2.5 

10 26 19 1  28 26 2  17 18 1 

11 27 26 3  40 21 3  18 16 1.5 

12 28 15 3  41 17 2  19 18 2.5 

13 29 16 1  42 25 2  20 27 3 

14 30 17 0  50 26 3  22 24 4 

15 31 27 4  53 27 2  28 29 4 

16 32 19 3  56 31 2  29 19 2 

17 38 25 3  57 22 3  31 17 4 

18 44 16 3  59 24 2  32 20 3 

19 49 16 2  61 24 3  33 23 2.5 
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 School 1  School 2  School 3 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

20 50 22 2  65 17 1  34 14 0.5 

21 53 24 3  67 22 3  35 23 2.5 

22 54 18 3  74 17 2  38 23 0.5 

23 56 25 2  75 25 3  39 19 3.5 

24 57 26 3  76 20 2  44 16 3 

25 58 22 3  80 17 2  45 21 4 

26 61 19 4  84 24 3  53 24 2.5 

27 62 18 0  95 19 1  54 30 4 

28 64 17 0  104 25 4  56 16 2 

29 65 27 4  105 28 3  58 16 2 

30 72 23 3  110 21 0  59 21 3 

31 75 22 2  117 25 4  60 23 4 

32 80 20 0  119 27 1  61 22 1.5 

33 81 22 3  121 28 0  62 17 2 

34 86 15 1  122 17 1  63 26 3.5 

35 87 28 4  124 22 3  65 21 3 

36 88 25 2  132 24 4  67 23 4 

37 90 18 0  133 18 1  68 26 2.5 

38 98 20 3  137 23 3  69 17 1.5 

39 103 17 1  140 25 3  70 19 4 
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 School 1  School 2  School 3 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

40 107 20 4  143 27 3  73 21 4 

41 110 15 1  148 16 3  74 22 3 

42 111 16 0  150 20 3  76 20 2.5 

43 112 17 0  151 17 2  78 27 3 

44 113 17 1  161 27 3  79 16 1 

45 115 19 2  162 28 2  80 16 2 

46 116 22 2  164 21 3  81 17 2 

47 117 17 2  165 20 3  82 26 3.5 

48 119 17 0  166 19 2  84 17 3.5 

49 120 20 2  168 19 2  85 27 4 

50 121 16 2  171 17 3  89 21 3.5 

51 123 22 3  172 19 2  93 25 4 

52 124 26 3  174 24 2  97 25 4 

53 125 19 2  175 20 2  98 25 4 

54 126 29 4  176 24 2  100 32 4 

55 128 19 1  177 21 2  102 20 0.5 

56 134 17 1  178 25 0  103 15 1.5 

57 136 21 3  179 16 0  105 24 2.5 

58 139 21 1  181 17 2  107 24 2.5 

59 140 17 3  185 24 2  109 20 4 
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 School 1  School 2  School 3 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

60 141 23 4  187 19 3  110 21 3 

61 143 22 2  188 17 2  112 22 3.5 

62 144 19 2  193 21 2  113 20 3.5 

63 148 18 3  194 21 2  114 25 3 

64 150 15 1  197 18 2  115 25 3 

65 151 19 2  198 22 2  116 16 2 

66 153 19 2  199 23 2  122 22 3 

67 155 23 1  202 24 2  128 24 4 

68 156 21 4  203 17 2  129 18 3 

69 157 25 4  204 18 2  130 18 2.5 

70 159 27 4  210 24 3  131 21 2 

71 94 22 4  214 22 4  132 16 2 

72 467 24 0  217 23 1  134 28 4 

73 471 20 3  218 28 4  135 26 4 

74 473 17 0  219 25 4  136 20 2 

75 161 18 3  223 18 2  138 16 2 

76 164 21 2  227 17 2  139 17 1 

77 172 17 3  229 25 2  186 25 4 

78 177 23 4  233 17 0  141 18 2 

79 178 21 2  234 21 4  187 19 3 
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 School 1  School 2  School 3 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

80 181 25 2  238 17 3  145 17 2 

81 183 30 3  241 26 4  148 27 4 

82 188 18 1  242 19 3  149 26 1.5 

83 194 19 3  244 25 2  150 15 3 

84 195 19 0  247 16 1  152 22 2 

85 198 17 0  254 24 2  157 27 4 

86 199 19 2  257 22 0  160 25 4 

87 204 21 2  258 19 4  161 25 4 

88 205 23 4  259 27 3  162 16 3 

89 207 21 4  260 23 2  163 20 3.5 

90 209 21 1  264 18 3  164 24 2.5 

91 211 19 2  265 17 2  167 19 2.5 

92 212 19 2  266 22 2  169 15 2 

93 213 27 3  270 26 2  170 22 0.5 

94 216 20 2  274 25 3  172 22 3.5 

95 221 18 0  281 23 2  173 26 4 

96 222 21 3  282 26 3  174 18 4 

97 227 17 1  283 17 2  176 22 1.5 

98 231 18 0  284 17 2  179 25 2.5 

99 233 25 3  285 18 2  180 21 3 
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 School 1  School 2  School 3 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

100 236 19 3  286 26 4  184 14 0.5 

101 237 22 3  287 17 2  185 22 1.5 

102 238 21 4  288 24 3     

103 240 18 3  292 21 2     

104 244 24 3  293 17 2     

105 246 31 3  294 25 3     

106 250 23 0  303 29 3     

107 254 15 2  312 25 3     

108 256 16 2  313 16 2     

109 259 20 1  314 25 2     

110 263 16 2  315 23 2     

111 268 27 4  319 19 1     

112 271 20 1  322 17 1     

113 273 22 1  331 24 2     

114 275 22 4  333 23 2     

115 281 20 4         

116 287 23 3         

117 288 23 2         

118 289 27 4         

119 291 24 4         
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 School 1  School 2  School 3 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

120 294 23 3         

121 296 28 2         

122 299 24 3         

123 301 19 0         

124 305 24 4         

125 308 21 1         

126 311 24 0         

127 313 20 2         

128 315 23 4         

129 320 29 4         

130 322 14 1         

131 323 17 3         

132 326 18 2         

133 330 18 3         

134 335 27 4         

135 338 19 0         

136 339 23 3         

137 340 16 1         

138 342 24 3         

139 343 17 2         
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 School 1  School 2  School 3 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

140 344 24 0         

141 346 18 0         

142 347 22 0         

143 348 18 2         

144 356 20 0         

145 358 18 2         

146 359 14 2         

147 360 24 3         

148 361 21 3         

149 364 15 2         

150 370 18 2         

151 372 18 3         

152 373 23 2         

153 376 23 2         

154 377 16 0         

155 378 27 3         

156 379 21 2         

157 381 27 2         

158 382 18 2         

159 384 18 1         
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 School 1  School 2  School 3 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

160 388 23 3         

161 389 24 3         

162 393 23 2         

163 394 23 3         

164 395 21 1         

165 398 21 3         

166 399 26 3         

167 400 16 2         

168 401 30 3         

169 403 17 2         

170 405 18 2         

171 409 17 2         

172 413 21 2         

173 414 23 4         

174 416 17 2         

175 420 23 2         

176 421 21 2         

177 423 20 3         

178 426 24 2         

179 427 17 0         
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 School 1  School 2  School 3 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

 ID 
ACT 
Math 
Score 

Algebra 
II Grade 

180 428 17 2         

181 429 19 2         

182 430 25 4         

183 433 24 2         

184 436 25 3         

185 440 23 0         

186 441 23 2         

187 443 25 3         

188 444 17 0         

189 447 22 2         

190 452 22 3         

191 457 18 3         

192 463 21 2         

193 464 14 0         

 

 


