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ABSTRACT 

STACEY BONDON SCHEPENS 
THE IMPACT OF ACCELERATED MATHEMATICS: LEADERSHIP INITIATIVES 
TO CLOSE THE ETHNIC ACHIEVEMENT GAPS AMONG STUDENTS 

Under the direction of DR. J. KEVIN JENKINS 

Persistent achievement gaps exist among all federally defined ethnic groups in the 

area of mathematics both nationally and in the state of Georgia (Fuller, Wright, Gesicki, 

& Kang, 2007; The Governor's Office of Student Achievement, 2008; Lee, 2002; 

Lubienski & Lubienski, 2006). Although trend data is unavailable for the National 

Assessment of Educational Progress mathematics test, The Nation's Report Card in 

mathematics for 2009 and the Georgia Governor's Report Card indicate more Asian 

students are performing at high levels than all other ethnicities (The Nation's Report 

Card: Mathematics, 2009; Georgia's Office of Student Achievement, 2008; Rampey, 

Dion, & Donahue, 2009). School leaders, including administrators and curriculum 

leaders, are in need of research based initiatives that can be implemented to close the 

achievement gaps in mathematics. 

The purpose of the research was to determine if there was a difference in the 

achievement gaps between Black-White, Hispanic-White, and White-Asian sixth grade 

students for those enrolled in accelerated math as compared to those not enrolled in 

accelerated math for the 2008-2009 school year. The quasi-experimental research design 
xi 



for this study utilized linear regression to analyze the data after controlling statistically 

for preexisting individual differences among the students. The differences obtained from 

the linear regression analysis were analyzed using Analysis of Variance to determine if 

there was a significant reduction in the Black-White, Hispanic-White, and Asian-White 

achievement gap for students in accelerated math as compared to students not in 

accelerated math. 

Although the researcher failed to reject the null hypothesis that instruction in 

accelerated math significantly reduces the achievement gaps among federally defined 

ethnic groups, there are several findings that are encouraging for school leaders. All 

ethnic groups studied showed gains in achievement levels beyond what was predicted, 

and all gains but those made by Black students were significant. Results were 

encouraging enough to warrant further study with a larger sample size that includes all 

sixth graders in the district. 

xn 



CHAPTER 1 

INTRODUCTION TO THE STUDY 

Although the impact of the No Child Left Behind (NCLB) Act on improving the 

nation's public school system has been much debated, the disparity in achievement scores 

among White students and Black and Hispanic students endures (Magnuson & 

Waldfogel, 2008). There is also a gap between the achievement of White students and 

Asian students (Rampey, Dion, & Donahue, 2009). The disparity among White students 

and Black and Hispanic students continues to demand the attention of researchers 

because of its persistent existence 60 years after the Brown v Board of Education 

decision declared dejure segregation illegal in public schools (347 U.S. 483, 1954). 

More Asian students are performing at high levels than all other ethnicities on both the 

National Assessment of Educational Progress Mathematics test and Georgia's Criterion-

Referenced Competency Test mathematics assessment (Governor's Office of Student 

Achievement, 2008; The Nation's Report Card: Mathematics, 2009). 

Achievement gaps among ethnic groups are not only a concern during the school 

years. Achievement gaps that exist upon entering school translate into Black and 

Hispanic students being less likely to graduate high school, attend college or even obtain 

job promotions (Magnuson & Walfogel, 2008; Miller, 1995; Sherman, 2009). 

Achievement tests serve as an entryway to better educational opportunities (Baum & 
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Payea, 2005; Magnuson & Walfogel). These achievement tests continue to increase in 

their importance for obtaining high quality educational opportunities and jobs (Baum & 

Payea ; Magnuson & Walfogel). The Scholastic Achievement Test (SAT) is widely used 

by colleges as a valid and reliable indicator of college readiness (www.collegeboard.com, 

2010). Students with the highest test scores are more likely to attend college (Baum & 

Payea). A higher level of educational attainment positively correlates with many societal 

benefits including better employment opportunities, better health, and higher levels of 

volunteerism (Baum & Payea). 

Although the No Child Left Behind Act (NCLB Act) requires that 100% of all 

students meet or exceed expectations on a state's criterion referenced assessment by 

2014, Black and Hispanic students are still much farther from reaching this goal than 

White or Asian students (Georgia Accountability Workbook, 2007; Governor's Office of 

Student Achievement, 2008). Upon analyzing the results of the National Association of 

Education Progress (NAEP) math test, researchers question whether NCLB has had a 

positive impact on closing the achievement gap in mathematics (See Table 1) (Fuller, et 

al., 2007). Blacks and Hispanics in all three age groups of nine-year-olds, 13-year-olds, 

and 17-year-olds, have had a larger increase in NAEP mathematics scores than Whites 

since 1973; however, the achievement gap for Black-White and Hispanic-White for the 

2008 mathematics test has not changed significantly since the last NAEP report in 2004 

(Rampey, Dion, & Donahue, 2009). 

Lee (2002) concludes that while gains were made in the 1970's and 1980's in 

closing the achievement gap on the NAEP mathematics assessment between Black and 

http://www.collegeboard.com
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White students, the gap actually increased in the 1990's because the achievement of 

Black students did not increase significantly. Hispanic students in all three age groups, 

nine, 13, and 17-year-olds, achieved most of their gains in test scores by the early 1980's, 

but the gains made were not as great as those for Black students (Lee). Of greater 

concern, nine-year-old Black students scored approximately one and a half grade levels 

lower than White students on the 2003 math NAEP, while Hispanics scored 

approximately one-half grade level lower than White students, even after controlling for 

socioeconomic status, English Language Learner status, and disability status (Lubienski 

& Lubienski, 2006). Although NAEP trend data is not available for Asian students, on 

the 2009 NAEP Mathematics assessment, more Asian students scored above the Basic 

level than White, Black, or Hispanic students (Rampey, Dion, & Donahue, 2009). Factors 

such as family income, parent's education, and parental involvement are similar for 

certain Asian subgroups such as Chinese-Americans and Whites, therefore these factors 

cannot fully explain why Chinese-Americans achieve at a higher level (Pearce, 2006). 

Researchers are also concerned with results that indicate the gaps between the 

percentage of students considered proficient in mathematics on state criterion 

assessments and National Assessment of Educational Progress (NAEP) assessments can 

vary greatly (Fuller, Wright, Gesicki, & Kang, 2007). Increases in the percentage of 

students considered proficient on state criterion tests in the 12 states measured by Fuller, 

et al. had somewhat higher rates of growth than indicated by the NAEP assessment 

results in the same period. The differences in the percent of students who achieved 

proficiency on the state criterion tests and the percent of students who reached 
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proficiency on the NAEP assessment may be explained by cut scores on state 

assessments that favor gains by low performing students (Fuller, et al.). Fuller, et al. point 

out that curriculum and definitions of proficiency vary from state to state so it is 

impossible to compare state criterion results to each other. Also, the NAEP test was not 

designed to conform to any one state's curriculum (Fuller, et al.). Lee (2002) similarly 

concludes that achievement gains were greater for Hispanic and Black students 

performing at lower proficiency levels on the NAEP math test until 1986; however, the 

trend reversed from 1986 to 1999 with the lowest performers gaining the least scale score 

points and the highest performing students gaining the most scale score points. Lee 

concludes that the NAEP data trends follow changes in instructional emphasis from basic 

skill drills to higher level problem solving. Because the achievement gap on the NAEP 

math test between White and Hispanic, as well as White and Black students has remained 

almost unchanged for all age groups except Hispanic nine year-olds in the last decade 

there is an indication that higher level instruction may not be reaching all Hispanic and 

Black students (Lee; NAEP, 2008). 

Eighth grade Black and Hispanic students in Georgia also scored lower than 

White students on the 2010 administration of the Criterion-Referenced Competency Test 

(CRCT) and the 2009 National Assessment of Education Progress (NAEP) math test (The 

Governor's Office of Student Achievement, 2011; The Nation's Report Card: 

Mathematics, 2009). On the 2009 eighth grade NAEP math test 50% of Black students 

and 41% of Hispanic students scored at the Below Basic level and only one percent of 

Black students and two percent of Hispanic students scored at the Advanced level (The 



Nation's Report Card: Mathematics). Twenty percent of White students scored at the 

Below Basic level and nine percent scored at the Advanced level (The Nation's Report 

Card: Mathematics). Only 14% of Asian students scored at the Below Basic level, while 

20%> scored at the Advanced level (The Nation's Report Card: Mathematics). The 

achievement gap between the percentage of Black and White students who score at or 

above the Basic level on the NAEP assessment is 30 percentage points; for Hispanic 

students the gap is 21 percentage points (The Nation's Report Card: Mathematics). White 

students lag behind Asians as the achievement gap between the percentage of Asian and 

White students who score at or above the Basic level is six percentage points (The 

Nation's Report Card: Mathematics). 

Table 1 

Ethnic Differentials on the National Assessment of Educational Progress (NAEP) 

Georgia 8th Grade Mathematics NAEP 
(% Basic, Proficient, or Advanced) 

2007 2009 
Below Basic Pro- Ad- Below Basic Pro- Ad-
Basic ficient vanced Basic ficient vanced 

Black 
Hispanic 
Asian 

White* 

52 
45 
No 

Data 
20 

37 
39 
No 

Data 
42 

10 
14 
No 

Data 
31 

1 
2 

No 
Data 

6 

50 
41 
14 

20 

41 
41 
37 

41 

30 
16 
29 

30 

1 
2 
20 

9 
Achievement Gap Percentage Between Scores 

at Basic Level or Above 
Black-White 
Hispanic-White 
White-Asian 

32 
25 

No Data 

30 
21 
6 

* Percents may not add to 100 because of rounding error. 



6 

On the 2010 eighth grade Mathematics Criterion-Referenced Competency Test 

(CRCT), 25% of Black students, 19% of Hispanic students, and 11% of White students 

scored at the Does Not Meet level (The Governor's Office of Student Achievement, 

2011). Whereas 32% of White students scored at the Exceeds level, only 12% of Black 

students and 18% of Hispanic students scored at that same level (The Governor's Office 

of Student Achievement, 2011). The achievement gap on the CRCT between Black and 

White students who score at or above the Meets level is 14 percentage points (The 

Governor's Office of Student Achievement, 2011). The achievement gap between 

Hispanic and White students who score at or above the Meets level is eight percentage 

points (The Governor's Office of Student Achievement, 2011). 

Table 2 

Ethnic Differentials on the Criterion-Referenced Competency Test (CRCT) 

2007-2008 
Blacks 
Hispanics 
Whites 
Asians 

8th 

70 
72 
86 
94 

Grade Mathematics CRCT 
(% Meets or Exceeds) 

2008-2009 
71 
76 
87 
95 

2009-2010 
75 
81 
89 
95 

Achievement Gap 
Black-White 
Hispanic-White 
White-Asian 

16 
14 
8 

16 
11 
8 

14 
8 
6 

Lubienski and Lubienski (2006) conclude that although public school students' 

mathematics score means were statistically higher than private or charter school students 
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on the National Assessment of Educational Progress math test after controlling for race, 

gender, socioeconomic status, English Language Learner status, disability status, and 

school location, a gap of approximately two grade levels persists across all school sectors 

between White and Black students. Several factors, such as socioeconomic status, do not 

seem to explain fully the continued existence of the achievement gap between White and 

Black, as well as White and Hispanic students (Lee, 2002). More study is needed because 

traditional explanations for why the achievement gap exists, such as socioeconomic status 

and family characteristics are no longer adequate explanations due to the varying 

strengths of correlation these factors may have across different time periods (Lee; 

Magnuson & Walfogel, 2008). More research is needed due to the paucity of research 

addressing the gap between Asians and all other ethnicities (Ng, Lee, & Pak, 2007; Ngo 

& Lee, 2007; Pearce, 2006). Some researchers believe this may be purposeful because 

Asian students are not considered at risk for failure and are neither White nor Black (Ng, 

et al; Ngo & Lee). 

Because the achievement gap persists across all types of schools, reforms targeted 

at efforts within a school may have more benefit than solutions such as private school 

vouchers in closing the achievement gap (Lubienski & Lubienski). Other researchers 

posit that the period of time may have had some effect on the lack of math achievement 

because NAEP scores flattened out at the same time for all age groups (Magnuson & 

Walfogel). Regardless of the reason for its existence the persistence of the achievement 

gaps remains a great challenge (Magnuson & Walfogel). 
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Statement of the Problem 

Persistent achievement gaps exist among all federally defined ethnic groups in the 

area of mathematics both nationally and in the state of Georgia (Fuller, Wright, Gesicki, 

& Kang, 2007; The Governor's Office of Student Achievement, 2008; Lee, 2002; 

Lubienski & Lubienski, 2006). Specifically, there is a gap between the percentage of 

White and Black, as well as White and Hispanic sixth grade students in Georgia who 

score at or above the Meets level in Mathematics on the Criterion-Referenced 

Competency Test (CRCT) (The Governor's Office of Student Achievement, 2008). 

Although trend data is unavailable for the National Assessment of Educational Progress 

mathematics test, The Nation's Report Card in mathematics for 2009 indicates a gap 

between the achievement of White students and Asian students (Rampey, Dion, & 

Donahue, 2009). More Asian students are performing at high levels than all other 

ethnicities on both the National Assessment of Educational Progress mathematics test and 

the CRCT mathematics test (The Nation's Report Card: Mathematics, 2009; Georgia's 

Office of Student Achievement, 2008). School leaders, including administrators and 

curriculum leaders, are in need of research based initiatives that can be implemented to 

close the achievement gaps in mathematics. 

The No Child Left Behind Act (NCLB) sets guidelines for whether a school 

makes Adequate Yearly Progress (A YP) based on a percentage of students who meet or 

exceed a certain score, or the state's Annual Measurable Objective, on a criterion 

referenced assessment (About the No Child Left Behind Act of 2001, n.d.). The school 
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must also have a test participation rate of at least 95%, and meet or show progress on a 

Second Indicator (About the No Child Left Behind Act of 2001). In Georgia, a score 

between 800 and 849 "Meets Expectations" and a score of 850 or above "Exceeds 

Expectations" on the Criterion-Referenced Competency Test (CRCT) in Mathematics 

(2008-2009 Test Score Ranges, 2009). Any score below 800 is considered "Does Not 

Meet Expectations (2008-2009 Test Score Ranges, 2009). In 2009, for grades three 

through eight, 66.70% of students had to Meet or Exceed Expectations on the 

Mathematics section of the CRCT in order for the school to make Adequate Yearly 

Progress (Georgia Accountability Workbook, 2007). According to current NCLB law the 

percentage of students that must Meet or Exceed Expectations in order for a school to 

make AYP increases by 8.10% each year so that by the 2013-2014 school year, 100% of 

students must Meet or Exceed Expectations (Georgia Accountability Workbook, 2007). 

In 2008, 79%> of White and 56% of Black sixth grade students scored at or above 

the Meets level on the Mathematics Criterion-Referenced Competency Test, a gap of 23 

percentage points (The Governor's Office of Student Achievement, 2008). In 2009, 84% 

of White and 63% of Black sixth grade students scored at or above the Meets level on the 

math CRCT, a gap of 21 percentage points (The Governor's Office of Student 

Achievement, 2008). In 2010, there was no change with 84% of White and 63% of Black 

sixth grade students scored at or above the Meets level on the math CRCT, a gap of 21 

percentage points (The Governor's Office of Student Achievement, 2011). 

The achievement scores for Hispanic students follow a similar pattern. In 2008 a 

gap of 14 percentage points existed between White and Hispanic students with 65% of 
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Hispanic students scoring at or above the Meets level on the mathematics CRCT (The 

Governor's Office of Student Achievement, 2011). In 2009, the gap between White and 

Hispanic students reduced to 13 percentage points, improving slightly in 2010 to ten 

percentage points (The Governor's Office of Student Achievement, 2011). 

Whites continue to lag behind Asians in mathematics achievement on the 

Criterion-Referenced Competency Test (CRCT) (The Governor's Office of Student 

Achievement, 2011). Ninety percent of sixth grade Asian students scored at or above the 

Meets level on the CRCT Mathematics test in 2008 (The Governor's Office of Student 

Achievement, 2008). In 2009, 92% of Asian students scored at or above the Meets level 

on the CRCT Mathematics test and in 2010 91% of Asian students scored at or above the 

Meets level on the CRCT Mathematics test (The Governor's Office of Student 

Achievement, 2011). Although the number of White students that did not meet 

expectations on the CRCT math test decreased from 2008 to 2010, the number of Asian 

students that did not meet expectations also decreased. In 2008, Asian students 

outperformed White students by 11 percentage points, in 2009 by eight percentage points, 

and in 2010 by seven percentage points (The Governor's Office of Student Achievement, 

2011). 

Although the achievement gap between Black and White students, as well as 

Hispanic and White students has decreased over the three year period, sixth grade 

Hispanic and Black students are minimally scoring above the pass rate of 66.70% 

required for Adequate Yearly Progress (Georgia Accountability Workbook, 2007). With 

the exception of Asian students, the rate at which the achievement gap is decreasing is 
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not rapid enough to meet the requirement of the No Child Left Behind Act that 100% of 

students meet expectations by the 2013-2014 school year (About the No Child Left 

Behind Act of 2001, n.d.). In order to make Adequate Yearly Progress, faculty and 

administration of Georgia's middle schools must research and implement effective 

methods for accelerating the progress rate of Black, Hispanic, and White students. 

Purpose of the Research 

The purpose of the research was to determine if there was a significant decrease in 

the performance gap on the Mathematics section of the Criterion-Referenced 

Competency Test (CRCT) between sixth grade White and Black students, White and 

Hispanic students, or White and Asian students enrolled in an accelerated mathematics 

course as compared to those not enrolled in accelerated mathematics for the 2008-2009 

school year. The results of this study provided low-cost, research-based initiatives for 

school leaders in the area of curriculum policy and procedures to impact positively the 

greatest number of students in their school buildings. The study investigated whether 

receiving instruction through the accelerated math model as compared to not receiving 

instruction through the accelerated math model had a significant impact on the 

achievement gap between White and Black students, as well as White and Hispanic 

students. This study investigated the impact of accelerated math instruction as compared 

to regular math instruction for the number of students who score at least at the Meets 

level on the CRCT. The results of this study provided valuable information for school 

administrators and curriculum leaders who seek to close the achievement gap in 

mathematics and raise mathematics achievement for all students. 
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Researchers from the National Center for Education Statistics concluded that 13-

year-old students who took a higher level math course such as Algebra on average scored 

higher on the National Assessment of Educational Progress math test than those enrolled 

in pre-algebra or regular math (NAEP, 2008). From 1972 to 2004 there was a significant 

increase in the proportion of Black students who reported taking classes on the academic 

track level (Berends & Penaloza, 2008). The increase in the proportion of Black students 

taking college preparatory classes corresponded to a decrease in the math achievement 

score gap and significant advances in math achievement (Berends & Penaloza). Berends 

and Penaloza suggested that reform and policy focus on within-school and between-

school educational opportunities such as offering more rigorous mathematics classes to 

more students in secondary schools. 

This study directly addressed the different relationships and possible effects 

associated with offering an accelerated math class. Accelerated math is a series of classes 

that are offered in a large suburban district in Georgia in grades six through twelve for 

any student who excels at mathematics. In this district, sixth grade accelerated math 

encompasses all sixth grade Georgia Performance Standards (GPS) along with 

approximately half of the seventh grade GPS. Students do not have to be served through 

the gifted and talented program in order to take accelerated math. Students may move in 

and out of the accelerated math program into the regular Georgia Performance Standard 

based math classes without repercussions. If students are not successful in the accelerated 

math program they can be moved into the standard math program early enough so as not 

to affect their ability to be promoted to the next grade level; therefore, middle school 
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administrators and faculty in this district try to identify as many students as possible to 

participate in the program at the sixth grade level. 

Through the IE initiative, which provides Georgia districts with flexibility in 

return for increased student achievement, this district had received flexibility as a charter 

system from the Georgia State Department of Education for administration and faculty to 

develop initiatives to improve student achievement (Gwinnett County Public Schools, 

2008; Investing in Educational Excellence, 2008). One of the initiatives was to close the 

achievement gap between Black and White students, as well as Hispanic and White 

students (IE Partnership Contract). Although the Asian-White achievement gap was not 

part of the IE proposal it was considered for study because there was a paucity of 

research and data in this area (IE2 Partnership Contract; Pearce, 2006; Rampey, Dion, & 

Donahue, 2009). The answers to the research questions will now allow the leadership 

teams of middle schools to make more informed decisions concerning curriculum 

programs, such as accelerated math, that may help close the achievement gap between 

Black, Hispanic, Asian, and White students. The answers to these questions are necessary 

because the achievement gap in mathematics between Black, Hispanic, Asian, and White 

students persists, two and half decades after A Nation at Risk (1984) was first published. 

These answers benefit all Georgia students because many of Georgia's school systems 

have already implemented an accelerated math program. 

Theoretical Framework 

Student Approaches to Learning is based on a theoretical framework first 

introduced as Approach to Learning by Marton and Saljo in 1976 (Biggs, Kember, & 
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Leung, 2001). Working in Sweden in the 1970's, researchers Marton and Saljo' (1976a) 

became interested in improving the learning outcomes of university students. These 

researchers worked with Swedish university students to determine not just how much was 

learned as defined by a test grade, but what was learned by students which they termed 

levels of outcome (1976a). They concluded that the levels of outcome and the ability to 

understand the material studied depended on the level of processing that a student 

employed (1976a). The two different levels of processing were surface-level processing, 

wherein a student utilized a type of rote learning to memorize text, and deep-level 

learning, which occurred when a student wanted to learn what was intended in the text 

and was more interested in comprehension than memorization (1976a). Further research 

led Marton and Saljo (1976b) to conclude that the type of learning a student employed, 

surface or deep, was affected by how the students anticipated the demands of the task. 

Entwistle, Hanley, and Hounsell (1979) furthered the research into Approaches to 

Learning studying the relationship between deep or surface-level learning and different 

forms of motivation. They concluded that the deepest level of understanding comes from 

a desire for intrinsic understanding resulting from interest in the subject (1979). Other 

forms of motivation still lead to understanding, but the outcome will be surface-level 

understanding (Entwistle, et al., 1979). Surface-level understanding is a result of either 

motivation based on the desire for good grades, or extrinsic motivation based on a fear of 

failure (Entwistle, et al., 1979). 

Later researchers explored the relationship between teachers' approaches to their 

instruction and student approaches to learning (Trigwell, Prosser, and Waterhouse, 1999). 
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Working with university students in Australia, Trigwell, et al. (1999), concluded that 

teachers that display certain approaches to instruction contribute to a deeper level 

approach to student learning. Biggs, Kember, and Leung (2001) advanced the work of 

previous researchers in order to develop the theoretical framework for Student 

Approaches to Learning. This theoretical framework is based on factors that impact 

student learning such as student task-demand perception and instructional activities that 

that are learning related (Biggs, et al., 2001). Interactions between student approaches to 

learning and instructional context determine whether deep-level learning takes place 

(Biggs, et al. 2001; Entwistle, 1991). The Student Approaches to Learning theory states 

that the teacher and the student are responsible for educational outcomes (Biggs, et al., 

2001). The teacher provides instruction that requires students to use higher order thinking 

skills, but the student must engage in the task at hand (Biggs, et al., 2001). 

Although Biggs, Kember, and Leung (2001) utilized the Student Approaches to 

Learning (SAL) theory to develop questionnaires utilized at the university level, this 

theory can be applied at the secondary education. Researchers in the field of education 

have concluded that students achieve at higher rate when enrolled in more challenging 

mathematics classes (Berends & Penaloza, 2008; National Center for Education 

Statistics, 2008). This coincides with student task-demand perception part of the SAL 

theory (Biggs, et al., 2001). The instructional strategies required of accelerated math 

teachers coincide with the requirements of the instructional responsibilities of the SAL 

theory (Biggs, et al., 2001). These strategies include activities that are collaborative and 
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discovery-based, assessment that is utilized to produce conceptual change, as well as 

questioning that is focused on idea development (Biggs, et al., 2001). 

Conceptual Framework 

In this study the independent variable was enrollment in the sixth grade 

accelerated math program in one middle school in a large suburban school district in 

Georgia for the 2008-2009 school year. The dependent variable was the difference 

between the 2008 fifth grade and 2009 sixth grade Black-White, Hispanic-White, and 

Asian-White mean differentials in Mathematics CRCT scores for students enrolled in 

accelerated math as compared to students not enrolled in accelerated math. Sixth graders 

were chosen for this study because accelerated math was not offered at the feeder 

elementary schools for the middle school studied; therefore, students entering this class in 

the sixth grade would most likely have received instruction in the same Georgia 

Performance Standards. 

The researcher sought to compare the achievement gap between White and Black, 

White and Hispanic, as well as White and Asian students from the 2008 fifth grade 

Mathematics Criterion-Referenced Competency Test (CRCT) scores to the achievement 

gap on the sixth grade Mathematics CRCT for both students enrolled in accelerated math 

and those not enrolled in accelerated math. The hypothesis was that there will be a 

significant reduction in the achievement gap for students who receive instruction through 

the accelerated math model in sixth grade as compared to those who did not receive 

instruction through the accelerated math model. 
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Research Design 

The quasi-experimental research design for this study utilized linear regression to 

analyze the data after controlling statistically for preexisting individual differences 

among the students. The independent variable was whether or not the student was 

enrolled in accelerated mathematics in sixth grade. The criterion variable was the 2009 

sixth grade mathematics CRCT score. The dependent variable was the difference between 

the predicted sixth grade CRCT score and the actual sixth grade CRCT mathematics 

score for each ethnicity for students enrolled in accelerated math and students not 

enrolled in accelerated math. The researcher utilized Analysis of Variance (ANOVA) 

procedures to determine if the differences were significant. 

Research Questions and Hypothesis 

This study sought to answer questions regarding the impact of instruction in sixth 

grade accelerated mathematics as compared to those not receiving instruction in 

accelerated math on closing the achievement gap between Black and White students, 

Hispanic and White students, plus Asian and White students as measured by the 

Criterion-Referenced Competency Test (CRCT). 

Research Question 1: Is there a decrease in 2008 fifth grade and 2009 sixth grade Black-

White mean differentials in mathematics performance as measured by the Criterion-

Referenced Competency Test for students enrolled in accelerated math as compared to 

those not enrolled in accelerated math? 

Research Question 2: Is there a decrease in 2008 fifth grade and 2009 sixth grade 

Hispanic-White mean differentials in mathematics performance as measured by the 
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Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math? 

Research Question 3: Is there a decrease in 2008 fifth grade and 2009 sixth grade Asian-

White mean differentials in mathematics performance as measured by the Criterion-

Referenced Competency Test for students enrolled in accelerated math as compared to 

those not enrolled in accelerated math? 

Hypothesis 1: There is a decrease in 2008 fifth grade and 2009 sixth grade Black-White 

mean differentials in mathematics performance as measured by the Criterion-Referenced 

Competency Test for students enrolled in accelerated math as compared to those not 

enrolled in accelerated math. 

Null Hypothesis 1: There is not a decrease in 2008 fifth grade and 2009 sixth grade 

Black-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math. 

Hypothesis 2: There is a decrease in 2008 fifth grade and 2009 sixth grade Hispanic-

White mean differentials in mathematics performance as measured by the Criterion-

Referenced Competency Test for students enrolled in accelerated math as compared to 

those not enrolled in accelerated math. 

Null Hypothesis 2: There is not a decrease in 2008 fifth grade and 2009 sixth grade 

Hispanic-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math. 
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Hypothesis 3: There is decrease in 2008 fifth grade and 2009 sixth grade Asian-White 

mean differentials in mathematics performance as measured by the Criterion-Referenced 

Competency Test for students enrolled in accelerated math as compared to those not 

enrolled in accelerated math. 

Null Hypothesis 3: There is not a decrease in 2008 fifth grade and 2009 sixth grade 

Asian-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math. 

Setting and Population 

The setting was a middle school in a large suburban school district in the 

southeastern United States serving grades sixth through eighth. Accelerated mathematics 

was offered to approximately 120 sixth grade students in the 2008-2009 school year. The 

sample was all sixth grade students in the middle school that were enrolled for the 2008-

2009 school year. In the 2008-2009 school year there were approximately 850 sixth grade 

students. All sixth grade students, except for those in special education resource 

mathematics classes, were enrolled in either accelerated mathematics or standard 

mathematics. The result of this research provided educational leaders with crucial 

knowledge concerning initiatives to close the mathematics achievement gap, as well as 

advance math achievement for all middle school students in Georgia. 

Limitations and Delimitations 

The middle school that was the focus of this research had diverse demographics 

matching closely the state of Georgia ethnic proportions. The state of Georgia overall in 
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the 2008-2009 school year consisted of 46% White students, 10% Hispanic students, 38% 

Black students, 3% Asian students, and 53% students who qualified for free or reduced 

lunch (Governor's Office of Student Achievement [GAOSA], 2009). The middle school 

studied for that same school year consisted of 49% White, 7% Hispanic, 35% Black, 5% 

Asian, and 32% of students who qualified for free or reduced price meals (GAOSA). 

There is a strong correlation between poverty and achievement of minority students and 

achievement gains are negatively correlated with these factors; therefore, the researcher 

statistically controlled for free/reduced lunch status, as well as other pre-existing 

individual differences mentioned in Chapter Three (GAOSA, 2009; Wiggan, 2007). 

Besides varying rates of poverty, another limitation was that the number of sixth 

grade students served in the accelerated math classes was much less than the number 

served in standard math. Data screening performed with NCSS software indicated 

positive correlations with few outliers for the predictor variables (Hintze, 2009). The data 

adequately fit the bivariate normal model; therefore, no further transformations were 

required. Characteristics of the data are discussed more completely in Chapter Four. 

Advantages of the study included a large sample size of sixth grade students 

enrolled in accelerated math. In the 2008-2009 school year there were approximately 850 

sixth grade students at this middle school, approximately 120 of which were enrolled in 

accelerated math. The student body in this large suburban school district is also very 

diverse as mentioned previously (Governor's Office of Student Achievement, 2009). Not 

only did the study include the achievement gap between Asians and Whites, as well as 

Blacks and Whites and Hispanics and Whites, it also provided stronger causal evidence 
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than in previous studies. Lastly, the study provided actionable recommendations for 

school leaders that can be implemented immediately. 

Definition of Terms 

Annual Measurable Objective (AMO) - percentage of students in each student group and 

as a whole for school, that must meet or exceeds expectations on the state 

Reading/English Language Arts and Mathematics criterion assessment in order for the 

school to make Adequate Yearly Progress. For AMO the minimum student group size 

with a 75 student cap is whichever is greater of 40 or 10% of students enrolled in 

Adequate Yearly Progress (AYP) grades (Georgia Department of Education, 201 la). 

Adequate Yearly Progress (AYP) - part of the No Child Left Behind (NCLB) Act of 2001 

that outlines what each school district and each individual school is accountable for in 

regards to test participation, attendance, and student achievement. In order for a school or 

school district to make AYP in Georgia 95% of students as a whole and for each student 

group must participate in Reading/English Language Arts and Mathematics on identified 

state assessments (Georgia Department of Education, 201 la). 

Asian - a student whose ancestors come from any of the countries in the Far East, 

Southeast Asia, or Indian subcontinent (Tabulation Working Group, 2000). 

Black - a student who ancestors come from any of the countries or black racial groups in 

Africa (Tabulation Working Group, 2000). 

Cognitive Abilities Test (CogAT) - measures a student's reasoning abilities in Verbal, 

Nonverbal, and Quantitative. The CogAT can be used in conjunction with the Iowa Test 

of Basic Skills to provide predicted student achievement scores. In Georgia, the CogAT 
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is administered in grades three, five, and eight (Cognitive Abilities Test M (CogAT®), 

Form 6, 2011). 

Criterion-Referenced Competency Test (CRCT) - a criterion referenced assessment that 

measures a student's mastery of the Georgia Performance Standards in Reading, English 

Language Arts, Mathematics, Science, and Social Studies for grades three through eight 

(Georgia Department of Education, 201 lb). 

Hispanic - a student, regardless of race, whose ancestors come from Cuba, Mexico, 

Puerto Rico, Central America, South America, or who are of Spanish origin (Tabulation 

Working Group, 2000). 

Iowa Test of Basic Skills (ITBS) - an assessment that measures student achievement in 

several major content areas. In Georgia, the ITBS is administered in grades three, five, 

and eight (Georgia Department of Education, 201 lc). 

White - a student whose ancestors come from Europe, the Middle East or North Africa 

(Tabulation Working Group, 2000). 

Summary 

There is a persistent mathematics achievement gap between White and Black 

students and Hispanic and White students. Analysis of current data indicates Asian 

student perform at higher levels in mathematics than all other federally defined 

ethnicities. The study utilized linear discontinuity design to determine if there were 

statistically significant differences in the achievement gaps between White and Black, 

White and Hispanic, and White and Asian sixth grade students who received instruction 

in accelerated mathematics during the 2008-2009 school year as compared to sixth grade 
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students who did not receive instruction in accelerated math during the same school year. 

This study provided information that can be immediately utilized by school leaders in 

search of research based initiatives for closing the ethnic gaps in mathematics. 



CHAPTER TWO 

REVIEW OF THE LITERATURE 

The existence of an achievement gap between minority and white students has 

deep roots in segregation (O'Brien, 1999). The authors of the United States Constitution 

believed that citizenship should only be for White male land owners (Spring, 2001). In 

the U.S. American South, the dejure segregation legalized by Plessy v Ferguson (1896) 

was enforced more strongly than other locations in the country and therefore had a 

stronger negative impact on school children in the southeastern United States (LaMorte, 

2005; Morris & Monroe, 2009). Asians and Hispanics, however, also experienced 

segregated conditions in regards to schooling (Spring). The California School Code of 

1872 only provided for the education of White children (Spring). The San Francisco 

School Board adopted language prohibiting Asian children from attending public schools, 

not providing separate schools for Chinese, Korean, and Japanese children until the early 

1900's (Spring). In 1848 following the end of the Mexican-American War Mexican-

Americans were segregated in schools and public places in Texas (Spring). It was not 

until 1946 that Mendez et al. v. Westminster School District (1946) ruling ended 

segregation of Mexican children in the elementary schools in California. 

Jim Crow laws in the Southeast were passed to limit altogether contact between 

Blacks and Whites at public facilities ranging from drinking fountains to public schools 

(LaMorte, 2005). At the same time the landmark decisions by the United States Supreme 

24 
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Court in the 1955 Brown v. Board of Education Topeka II required that states start 

desegregation of public schools with "all deliberate speed" (p. 301), Georgia's lawmakers 

were considering passing laws that prohibited desegregated schools from receiving public 

funds (349 U.S. 294, 1955; LaMorte; O'Brien, 1999). Even though public schools in 

Georgia and elsewhere in the Southeast eventually complied with desegregation orders, 

public schooling in Georgia remained a victim of public policy and political power 

struggles among the white elite (O'Brien). Critical Race Theorists posit that this "regime 

of white supremacy" (West, p. xiii, 1995) has suppressed people of color and serves 

important purposes for white elites as well as the white working class (Delgado & 

Stefancic, 2001). However, a focus on the Southeast is necessary for an overall 

understanding of Black student achievement because almost half of Blacks in the United 

States live in the ten states that comprise the Southeast (Morris & Monroe, 2009). This 

focus will also aid in an understanding of achievement of Hispanic students because the 

Hispanic-White gap in mathematics in Georgia is almost as large as the Black-White gap 

(Rampey, Dion, & Donahue, 2009). The model minority image, that hid underlying 

issues for Asian immigrant students who did not speak English, will be discussed later in 

this review (Spring, 2001). 

The existence of a historic achievement gap is well documented by such national 

reports as A Nation at Risk: The Full Account (The National Commission on Excellence 

in Education, 1984). Rampey, Dion, and Donahue reported in the NAEP 2008 Trends in 

Academic Progress that the achievement gap between white and minority students 

persists (2009). These researchers from the National Assessment of Educational Progress 
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(NAEP) reported disturbing gaps between Black and White students, as well as Hispanic 

and White students in the area of mathematics (Rampey, et al.). For eighth graders, there 

was a Black-White achievement gap of 32 percentage points between scores at or above 

the Basic level on the 2007 NAEP mathematics test for students in Georgia (Rampey, et 

al.). The achievement gap of 25 percentage points between White students and Hispanic 

students on the same assessment was only slightly better, but still unacceptable (Rampey, 

et al.). 

Many reasons have been given for the persistence of the achievement gap (Cook 

& Evans, 2000; Delgado & Stefancic, 2001; Hanushek & Rivkin, 2006; Lee, 2002; 

Lubienski & Lubienski, 2006; Magnuson & Waldfogel, 2008; Miller, 1995; O'Brien, 

1999; Wiggan, 2007). Some researchers posited that focusing on within school reforms, 

such as increased opportunities to take advanced math classes, will aid school leaders in 

closing the achievement gap (Berends & Penaloza, 2008; Cook & Evan; Flores & 

Roberts, 2008; Hallinan, 2004; Hanushek & Rivkin; Lee; Lubienski & Lubienski; Miller; 

Wiggan; Willie, 2001). Other researchers have concluded that the achievement gap will 

continue to persist due to factors such as cognitive ability, the prevalence of student 

tracking, as well as teachers who do not hold minority students to the same standards as 

White students (Fordham & Ogbu, 1986; Gamoran, 1987; Herrnstein & Murray, 1994; 

Ogbu, 2004; Stinson, 2006). 
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Historic Precedents for the Persistence of the Achievement Gap 

Legal Precedents 

In 1896 the Supreme Court of the United States held in Plessy v. Ferguson that 

separate but equal facilities for Blacks and Whites were legal (LaMorte, 2005). 

Southeastern states strongly enforced this dejure segregation of Blacks and Whites 

(LaMorte). Jim Crow laws took a strong hold in the Southeast legalizing separate 

facilities such as drinking fountains, restrooms, and seating on public transportation in 

order to effectively limit altogether contact between Blacks and Whites (LaMorte). These 

laws allowed for the perpetuation of the belief that Whites were superior to minorities 

intellectually (Miller, 1995; Spring, 2001). In the 1927 Gong Lum v. Rice ruling the 

United States Supreme Court applied the Plessy ruling to schools, determining that 

separate but equal facilities were appropriate for Black and Chinese school children 

(LaMorte). 

Laws passed after the Mexican-American War in the mid-nineteenth century 

limited the rights of Mexican-Americans as well (Miller, 1995; Spring, 2001). Mexican 

citizens living in the Mexican Territory ceded to the United States in the Treaty of 

Guadalupe were not immediately granted United States citizenship (Spring). Much like 

Blacks in the Southeast, Mexican Americans in Texas and California were segregated for 

schooling and in public places (Spring). Asians in California in the late 1800's also 

experienced segregation (Spring). Referring to the California School Code of 1872 which 

only provided for the education of White children, the San Francisco School Board 

originally prohibited Asian children from attending public schools (Spring). San 
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Francisco only provided separate schools for Chinese, Korean, and Japanese children in 

1906 (Spring). Many states used laws as justification for prejudicial practices such as 

investing less money in minority schools and the emphasis of vocational training for 

children of color (Miller; Spring). In the years preceding desegregation some states spent 

up to seven times more educating White students than Black students (Miller). Similar 

patterns existed for Hispanics (Miller). 

In 1959, Prince Edward County in Virginia actually closed all public schools only 

to open state and county assisted private schools for Whites only (LaMorte, 2005). It was 

not until 1964 that the district was required to reopen desegregated publically supported 

schools (LaMorte). Such segregation was not limited to Blacks in the Southeast. More 

than a century earlier in Massachusetts, Roberts v. City of Boston in 1849 upheld that 

Boston could have separate schools for colored children (LaMorte). Chinese, Korean, and 

Japanese children in California, as well as Mexican American children in Texas and 

California also attended segregated schools because they were not considered White 

(Spring, 2001). The Voting Rights Act of 1965 benefited Blacks, Hispanics, and Asians 

alike by finally granting full citizenship to all three ethnicities (Spring). Legal 

discrimination of Asians was not officially halted until the passage of the 1965 

Immigration Act (Spring). Mendez et al. v. Westminster School District (1946) ended 

segregation of Mexicans in California, while Delgado v. Bastrop Independent School 

District (1948) ruled segregation of Mexicans in Texas was illegal. 

A focus on the states that constitute the southeastern portion of the United States 

is necessary for an overall understanding of Black student achievement (Morris & 
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Monroe, 2009). Almost half of the Blacks living in the United States live in the ten states 

that comprise the Southeast and African American culture was developed and solidified 

in the Southeast (Morris & Monroe). It is in the Southeast that the dejure segregation, as 

opposed to the de facto segregation of the northeastern states, most negatively impacted 

school children (LaMorte, 2005; Morris & Monroe). In the eighteenth and nineteenth 

centuries some Southeastern states such as Georgia even went so far as to pass laws to 

forbid children of color from receiving an education (O'Brien, 1999). In 1899 in 

Cumming v. Richmond Board of Education (175 U.S. 528, 1899) the United States 

Supreme Court upheld a decision by Richmond County, Georgia to suspend funding for a 

black high school but continue to provide the funding for two white high schools 

(O'Brien). As late as 1961, legislation existed in Georgia that would rescind public funds 

for any desegregated school (O'Brien). The Sibley Commission of 1960 considered an 

initiative to close all public secondary schools in Georgia rather than comply with the 

desegregation directive in Brown v. Board of Education Topeka (O'Brien). 

Historic Precedents for the Persistence of the Achievement Gap 

This study focused on leadership initiatives for closing the Black-White, 

Hispanic-White, and White-Asian achievement gap in mathematics for a large, suburban 

school system outside Atlanta, Georgia. Because approximately 54% of the student 

population in Georgia consists of non-White students an understanding of the history of 

public education in Georgia was necessary in order to frame the current state of student 

achievement in reference to the history of segregation in Georgia (The Governor's Office 

of Student Achievement, 2008; Morris & Monroe, 2009). A brief history of the 
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segregation of Hispanics in Texas and California, as well as Asians in California was also 

discussed. 

Schooling in the nineteenth century in Georgia consisted mostly of private for-pay 

academies for the wealthy White elite (O'Brien, 1999). Pauper schools were a short-lived 

solution for educating the poor white children in Georgia (O'Brien). Those who taught 

Blacks to read were fined or whipped and saw their schools burned (O'Brien). In reality 

public schooling in the early twentieth century was rudimentary at best (O'Brien). Many 

rural counties in Georgia did not have schools or had one room schoolhouses taught by 

someone who themselves had a very limited education (O'Brien). It was not until 1877 

that the Georgia Constitution provided for a free public education for all students, albeit 

segregated by race (O'Brien). However, with the exception of five urban counties, the 

1877 Constitution also forbade the levying of local taxes to support secondary schools 

making Georgia, until 1920 when it was rescinded, the only state to deny this funding 

source to public schools (O'Brien). It was not until 1937 that the Georgia legislature 

passed an act requiring a seven month school term (O'Brien). 

During this time Blacks held no political power in Georgia due to restrictions 

such as poll taxes, land ownership requirements, and literacy qualifications that were 

intended to keep Blacks from voting (O'Brien, 1999). This translated into harsh realities 

for Black school children in Georgia. Although the agricultural calendar drove the school 

year until well into the twentieth century, White public school children still attended 

school two months more than the average four months a year that Black children attended 

school (O'Brien). With the exception of Clarke County no public schools existed in 
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Georgia for Blacks beyond the seventh grade (O'Brien). By 1929 only a handful of 

counties had Black high schools and nine counties had no public schools for Blacks 

(O'Brien). 

Improvements in public schooling for Blacks in the 1900's were prompted by 

Black flight out of Georgia to escape poor living conditions and violence (O'Brien, 

1999). White industry owners did not want to lose a source of cheap labor for their ever 

growing businesses (O'Brien). Black leaders, such as Booker T. Washington, extolled 

Blacks to earn an education, but one fitted to factory employment as unskilled or semi

skilled laborers (O'Brien). In the first third of the nineteenth century the major initiative 

was for vocational training so that both Blacks and poor Whites could staff the industries 

owned by the wealthy White elite (O'Brien). 

In the 1930's the National Association for the Advancement of Colored People 

(NAACP) began a movement focused on two major goals designed to improve 

opportunities for schooling for Blacks (O'Brien, 1999). First, the NAACP sought to assist 

Blacks in gaining admission into graduate and professional schools (O'Brien). They also 

sought to improve K-12 educational conditions under the tenet of separate but equal 

(O'Brien). At the time, there was no consensus in the NAACP on whether desegregation 

was desirable or not (O'Brien). Black leaders such as W.E.B. DuBois, Horace Mann 

Bond, and Carter G. Woodson, were proponents of increasing the quality of Black 

schools; insisting that while segregation was inherently evil, desegregation of schools 

would not benefit black students (O'Brien). Other influential Black leaders, such as 
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Thurgood Marshall and Charles Hamilton Houston, believed that desegregation held the 

best promise for racial equality (O'Brien). 

With the United States' entrance into World War II ideas changed about 

schooling for Blacks because such a large portion of the nation's population could no 

longer be ignored (O'Brien, 1999). Although illiteracy was a problem for both Whites 

and Blacks in the Southeast, Army entrance exams made clear to the public the large 

disparity in educational attainment between Blacks and Whites (O'Brien). During this 

time, the ideological fight against Hitler changed many thought patterns for Whites in the 

United States, highlighted in 1948 after World War II by Truman abolishing racial 

segregation in the armed services (O'Brien). There also began an increased focus on 

changing the treatment of Blacks in the Southeast, a fight for equality into which Whites 

were beginning to join (O'Brien). 

It was not until after World War II that some leaders began to advocate for the 

state of Georgia to subsidize public education for all students (O'Brien, 1999). This push 

was coupled by a simultaneous drive for equal funding for Black public schools 

(O'Brien). In 1950, the lawsuit Aaron v. Cook was filed against the Atlanta Board of 

Education claiming that facilities and educational opportunities for Blacks were not equal 

to those for Whites (O'Brien). The lawsuit asked for either equality between White and 

Black schools or that Blacks be admitted to White schools (O'Brien). As with previous 

educational issues, not all Black leaders were in support of this suit fearing it would 

generate more violence against Black citizens (O'Brien). 
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In response to the suit White political leaders in Georgia, including Governor 

Vandiver, threatened to stop supporting public schools with public funds and put all 

White students in private schools (O'Brien, 1999). Many Whites were in support of an 

increase in funding for Black public schools because they thought that equal funding 

would eliminate the need for desegregation (O'Brien). In 1951, the Georgia state 

government developed and passed legislation for a sales tax package that provided the 

necessary equal funding for Black public schools in the hopes that White public schools 

would not need to be desegregated (O'Brien). 

In the wake of the Brown v. Board of Education Topeka II (1955) mandate that 

public schools desegregate, the Sibley Commission was convened in Georgia in 1960 to 

make recommendations concerning the viability of alternatives to desegregation 

(O'Brien, 1999). This commission attacked the Brown decision; however, eventually 

recommended that Georgia not close its public schools because that would harm both 

White and Black students (O'Brien). The Sibley Commission advocated the preservation 

of segregation, but recommended to discontinue the open defiance in Georgia to the 

Brown mandate (O'Brien). 

Atlanta's first desegregation plan, impacting four high schools, was set for 

implementation in 1961 (O'Brien, 1999). The years of 1960 and 1961 turned out to be a 

landmark time for desegregation in Atlanta with several factors leading to the support of 

the use of non-violent methods of protest (O'Brien). In 1960 Martin Luther King Jr. 

arrived in Atlanta promoting an agenda for total desegregation of public schools and 

elimination of all racial restrictions (O'Brien). His civil rights movement also gained 
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momentum and popularity, accelerating the pace of Whites giving up the plan to 

eliminate public schools (O'Brien). Then in December of 1960, English Avenue 

Elementary School for Black students was bombed destroying one classroom and 

damaging six others (O'Brien). This event finally connected for White and Black leaders 

the link between the resistance to the desegregation movement and the continued 

violence (O'Brien). The desegregation of the four Atlanta high schools occurred without 

any further violence (O'Brien). By 1961, Georgia finally had a nine month school year 

for all students, teachers trained and hired to higher standards, a comprehensive 

curriculum, and a state building program to replace the crumbling public school 

infrastructure (O'Brien). Public schooling, however, remained a victim of public policy 

and political power struggles among the White elite (O'Brien). 

Asians and Hispanics faced similar patterns of segregation in the United States 

(Spring, 2001). In the 1850's the Chinese began immigrating to California to work in the 

gold mines and after the gold rush took low-wage manual labor jobs (Spring). The 

Chinese were followed by the Japanese, Koreans, Asian Indians, and Filipinos (Spring). 

Californians considered the Chinese to be a lesser race, ruling in federal district court in 

1855 that Chinese were not eligible for U.S. citizenship because citizenship was only for 

Whites (Spring). In California and Texas, Mexicans were denied citizenship following 

the Mexican-American War also on the basis that they were not considered White 

(Spring). At one point Asian Americans in California were classified as Native 

Americans, because Native Americans were believed to have come to North America via 

the Bering Strait (Spring). A 1935 law, also in California, segregated Mexican Americans 
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on the basis that they were Native Americans (Spring). Lack of citizenship presented 

many challenges for Asians, Hispanics, and Blacks because those who were not citizens 

in many states were denied land ownership, a prerequisite for voting among other rights 

(Spring). 

The California School Code of 1872 only provided for the education of White 

children. The San Francisco School Board used this law to adopt language prohibiting 

Asian children from attending public school (Spring). Although California provided 

segregated schools for Chinese children in 1885, San Francisco did not provide a separate 

school for Chinese, Korean, and Japanese children until 1906 (Spring). During World 

War II Asians, particularly the Japanese experienced increased discrimination in the 

western states as many were moved into detention camps, perpetuating the "yellow peril" 

stereotype (Spring). During the Civil Rights Movement in 1965, which benefitted Asians, 

Hispanics, and Blacks alike, Asian Americans began to be heralded for their success 

without need for protection under the law gaining the title of "model minority" (p. 66, 

Spring) (Ng, Lee, & Pak, 2007; Spring). Legal discrimination of Asians was officially 

ceased by the 1965 Immigration Act; however, some researchers posit that racism 

towards Asians from Blacks and Whites is still an issue (Ng, et al.; Spring). 

In 1848 the Mexican American War ended when the Treaty of Guadalupe Hidalgo 

was signed, ceding the United States Mexican Territory to the United States (Spring, 

2001). Mexican citizens living in this territory were not immediately granted citizenship 

(Spring). Mexican Americans were not considered White in Texas and therefore were 

segregated for schooling, as well as in public places (Spring). Many Mexican-American 
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families upset by English-only instruction rules in California and Texas, voluntarily 

segregated their children, sending them to schools in order to keep their Spanish culture 

and language (Spring). 

Hispanic students faced further struggles with the immigration of farm workers 

from Mexico in the early 1900's (Spring). Compulsory attendance laws were not enforced 

for these children (Spring). In 1928, Fresno City, California built a school exclusively for 

the children of farm workers so that they could go to work in the fields each afternoon 

(Spring). Both Texas and California built separate schools for Mexican students, but little 

attention was given to their education (Spring). In 1921, only 31% of Mexican children in 

Texas attended school (Spring). 

The Civil Rights Movement benefited Asians and Hispanics, as well as Blacks in 

America (Spring). The League of United Latin American Citizens (LULAC) filed suits to 

end school segregation of Mexican Americans in Texas and California (Spring). The 

southern district court in California in 1946 ruled in Mendez et al. v. Westminster School 

District that Mexicans could not be segregated in California schools simply because of 

national origin, applying the Fourteenth amendment to education as the first successful 

challenge to the application of Plessy in public education. Delgado v. Balstrop (1948) 

later ruled that segregation of Mexicans in Texas was illegal. Lau v. Nichols (1974) ruled 

that a lack of instruction in the English language violated the Civil Rights Act of 1964 

and that California must provide quality instruction to Chinese students who did not 

speak English. 
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Recently, desegregation efforts have slowed or altogether halted and re-

segregation is an increasingly important issue (LaMorte, 2005). Segregation has an effect 

on the achievement gap and more segregated states seem to have wider achievement gaps 

(Vigdor & Ludwig, 2008). However, reduction in test score gaps has paralleled 

desegregation efforts (Vigdor & Ludwig). The relationship between racial makeup and 

achievement scores still requires more research and cannot fully explain the gap (Vigdor 

& Ludwig). 

Although the achievement gap has been calculated by researchers from the 

National Association of Educational Progress (NAEP) since 1973, reporting standards for 

No Child Left Behind brought the achievement gap between Black and White, as well as 

Hispanic and White students into the spotlight (Magnuson & Waldfogel, 2008; Rampey, 

Dion, & Donahue, 2009). This focus on accountability has its roots in the 1984 report 

released by the National Commission on Excellence in Education entitled A Nation at 

Risk (Edweek Research Center, 2004). The Commission had received an worrying report 

of the state of academic achievement based on international comparisons, standardized 

assessments, and lack of preparation for the business world (The National Commission 

on Excellence in Education). A Nation at Risk was widely cited by President Reagan and 

extensively used by politicians to implement politically motivated reforms (Edweek 

Research Center; The National Commission on Excellence in Education, 1984). The 

report proclaimed that those who do not acquire a certain level of academic skill and 

training for an ever evolving world will not be able to participate in the "national life" (p. 

7) (The National Commission on Excellence in Education). The Commission also 
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reported that reform and a quest for excellence need not be made at the expense of equal 

opportunities for a diverse population (The National Commission on Excellence in 

Education). 

The reporting standards of the No Child Left Behind Act have returned the 

achievement gap to the attention of the nation, although educational research in regards to 

understanding Asian Americans is far behind the attention given to other minority groups 

(Magnuson & Waldfogel, 2008; Ng, Lee, & Pak, 2007). Achievement gaps between 

White and Black students along with White and Hispanic students closed most rapidly in 

the 1970's and early 1980's and then stalled in the late 1980's and the 1990's (Cook & 

Evans, 2000; Lee, 2002; Lubienski & Lubienski, 2006; Magnuson & Waldfogel; Miller, 

1995). A recent longitudinal study that followed children from grades three through eight 

in North Carolina concluded that the achievement gap in mathematics was largest for 

Black students even when controlling for family and personal characteristics (Clotfelter, 

Ladd, & Vigdor, 2006). After controlling for characteristics such as gender, parental 

education, and free/reduced lunch status the Black-White raw gap was reduced from 

-0.80 standard deviation to approximately half a standard deviation, which by the 

researchers' definition is still considerable (Clotfelter, et al.). Conversely the Hispanic-

White achievement gap had disappeared by eighth grade, while Asian students achieved 

at a higher rate than Whites in all grades studied (Clotfelter, et al.). Achievement gaps 

that exist upon entering school translate into Black students being less likely to attend 

college or even graduate high school (Magnuson & Waldfogel). 
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Achievement tests serve as a gateway to better educational opportunities which 

continue to increase in their essential nature for high quality jobs (Magnuson & 

Waldfogel, 2008). These achievement tests continue to increase in their importance for 

obtaining high quality educational opportunities and jobs (Magnuson & Walfogel; Baum 

& Payea, 2005). The Scholastic Achievement Test (SAT) is widely used by colleges as a 

valid and reliable indicator of college readiness (www.collegeboard.com, 2010). Students 

with the highest test scores are more likely to attend college (Baum & Payea). A higher 

level of education positively correlates with many societal benefits including better 

employment opportunities, better health, as well as higher levels of volunteerism (Baum 

& Payea). 

Critical Race Theory 

Critical Race scholarship, a facet of legal scholarship promoted by left-wing law 

scholars, most of who are of color, began in the mid-1970's to combat the stalled civil 

rights movement (Crenshaw, Gotanda, Peller, & Thomas [Eds], 1995; Delgado & 

Stefancic, 2001). Critical Race theorists posited that not all law cases have one correct 

outcome; a decision can go either way by preferring one line of authority over another 

(Delgado & Stefancic). They believe, for instance, the current legal system seeks equality 

of opportunity without care for equality of results, as in the case of Brown v. Board of 

Education (Delgado & Stefancic). 

Freeman, an early contributor to Critical Race scholarship, discussed several 

different ways of looking at Brown v. Board of Education (1995; Delgado & Stefancic). 

These allowed scholars to view Brown from either the victim or the perpetrator 

http://www.collegeboard.com
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perspective (Freeman, 1995). According to Freeman all anti-discrimination suits fell into 

the perpetrator perspective. This means that the focus remained on those who perpetrated 

the discrimination, in this case white lawmakers, instead of on the victims, the Black 

school children, therefore not providing the affirmative action needed for truly changing 

the state of public schooling (Freeman). This perpetuated the achievement gap between 

Whites and children of color through the regime of "white supremacy" (West, p. xiii, 

1995) that has continued to suppress people of color despite rulings such as Brown v. 

Board of Education (Freeman). 

The persistence of the achievement gap lends credence to the opinions of critical 

race theorists although some researchers have found that the achievement gaps develop 

before kindergarten, due to social and economic inequality (Grissmer & Eisemen, 2008). 

Other researchers conclude that the alleged racist attitudes of whites have little to do with 

the achievement of Blacks and Hispanics (Thernstrom, 2000). Thernstrom and 

Thernstrom (2003) posit that a racist culture cannot be blamed for the poor performance 

of Black students because the research in this area has been limited and is almost 

exclusively qualitative. The next section discussed the current state of the Black-White, 

Hispanic-White, and White-Asian achievement gaps nationally and in Georgia. 

Achievement Gap Data 

National Association of Educational Progress 

The National Association of Educational Progress (NAEP), which develops The 

Nation's Report Card, administers a national assessment to test the mathematical ability 

of students (Rampey, Dion, & Donahue, 2009). Students are tested at ages nine, 13, and 
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17 on a combination of multiple choice and constructed response questions on topics 

ranging from basic math knowledge to real world problem solving (Rampey, et al.). 

Schools are selected using a stratified random sampling within categories of schools, 

such public or nonpublic, with similar characteristics (National Center for Education 

Statistics, 2009). State results, however, report results only for public schools (National 

Center for Education Statistics). NAEP results are weighted, if necessary, to account for a 

disproportionate representation of the selected sample because each school and student 

that participates in the NAEP assessments represents a portion of a population of interest 

(National Center for Education Statistics). Probability samples of students and schools 

are used to make sure the diversity of the nation's student population is represented 

(National Center for Education Statistics). The mathematics test, first administered in 

1973, allows researchers the ability to track trends in academic progress for the three age 

groups, as well as make comparisons between the achievement of Whites, Blacks, and 

Hispanics (Rampey, et al.). Many researchers prefer utilizing the NAEP data when 

analyzing trends in academic achievement because the cut scores, along with, assessed 

skills and standards, have remained consistent since the original assessment in 1973 

(Fuller, Wright, Gesicki, & Kang, 2007). 

The latest NAEP trend report was released in 2009 (Rampey, Dion, & Donahue, 

2009). The achievement scores for Black, Hispanic and White students indicate no 

significant change since the last report in 2004, except for nine year old White students 

(Rampey, et al.). However, all ethnic groups showed significant improvements since 

1973 (Rampey, et al.). Also of concern, there was no significant change in the White-
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Black or White-Hispanic achievement gaps since 2004 (Rampey, et al.). Although NAEP 

trend data is not available for Asian students, on the 2009 NAEP Mathematics 

assessment, more Asian students scored above the Basic level than White, Black, or 

Hispanic students (Rampey, et al.). 

Black and Hispanic students have had larger increases than White students in 

mathematics scores though since 1973 in all age groups contributing to the achievement 

gap between Black and White, as well as Hispanic and White students decreasing 

significantly in that same time period (Rampey, Dion, & Donahue, 2009). Although the 

Black-White achievement gap has been reduced since 1973 it is larger in the three age 

groups of nine, 13, and 17 year-olds, tested by the National Association for Educational 

Progress than in the 1990's (Rampey, et al.). Conversely, the Hispanic-White 

mathematics achievement gap has consistently decreased in all three age groups to its 

smallest gap since 1973 (Rampey, et al). The only exception to this steady diminishing 

of the Hispanic-White gap was in the 1990's for nine-year-olds when the gap temporarily 

increased (Rampey, et al.). 

Some researchers referenced the National Association for Educational Progress' 

(NAEP) data to question whether the No Child Left Behind Act has had a positive impact 

on closing the achievement gap (Fuller, Wright, Gesicki, & Kang, 2007). Researchers 

prefer using NAEP trend lines, considering them more reliable because cut scores and 

standards have remained constant over time as opposed to state criterion referenced 

assessments that assess only state standards and have cut scores which can change at the 

of whim of policy makers (Fuller, et al.). NAEP researchers concluded that although the 
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Hispanic-White and Black-White achievement gap for nine-year-olds closed significantly 

between 1992 and 2003, it remained unchanged in 2005 and 2008 indicating stalled 

progress (Cavanagh, 2009; Fuller, et al.; Rampey, Dion, & Donahue, 2009). Although 

NAEP trend data is not available for Asian students, a longitudinal study that followed 

students from grades three through eight indicated that Asians made greater progress than 

Blacks, Hispanics, or Whites (Clotfelter, Ladd, & Vigdor, 2006). Even after controlling 

for family and personal characteristics such as parental education and free or reduced 

lunch status, Asian students still outperformed all other ethnicities in all grade levels 

(Clotfelter, et al.). 

Gaps between the percent of students deemed proficient in mathematics and 

reading on state criterion assessments and National Assessment of Educational Progress 

(NAEP) assessments can vary greatly, with some states faring better than others (Fuller, 

Wright, Gesicki, & Kang, 2007). Increases in the percentage of students considered 

proficient on state criterion referenced exams in the 12 states measured had somewhat 

higher rates of growth on the criterion assessments than indicated by the NAEP tests for 

the same period (Fuller, et al.). Differences in criterion and NAEP scores for these states 

may be explained by cut scores on state tests that favor gains made by lower performing 

students (Fuller, et al.; Rampey, Dion, & Donahue, 2009). Rampey, et al. from the NAEP 

support this conclusion noting that thirteen-year-old students overall made gains on the 

NAEP assessments in 2009 as compared to 1973, however, those performing in the tenth 

and fiftieth percentile changed significantly while those performing in the twenty-fifth, 

seventy-fifth, and ninetieth percentiles did not make significant gains. Clotfelter, Ladd, 
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and Vigdor (2006) support this conclusion citing the results of their longitudinal study in 

North Carolina that indicate racial gaps in mathematics are smaller at the lower end of the 

performance scale and larger at the higher end of the performance scale. 

Overall, mathematics scores on the National Assessment of Educational Progress 

(NAEP) for students in Georgia have not increased significantly since 2005, although 

scores did not decrease either (Lee, Grigg & Dion, 2007). Approximately 36% of 

students in Georgia performed at the Below Basic level on the 2007 NAEP mathematics 

assessment (Lee, et al.). The 2009 overall mathematics scores were only slightly 

improved with 33% of students in Georgia performing Below Basic but were still lower 

than 33 other states (Snapshot State Report, 2009). Statistically, scores for eighth graders 

did not improve from 2007 to 2009 (Snapshot State Report). Although the Black-White 

achievement gap for eighth graders decreased to 27 points it was not statistically smaller 

than the 32-point gap in 1990 (Snapshot State Report). The Hispanic-White achievement 

gap in 2009 was 19 points; however, it cannot be compared to 1990 because the Hispanic 

population tested in 1990 did not meet reporting standards (Snapshot State Report). 

Although progress has been made in closing the Black-White and Hispanic-White 

achievement gaps the difference still remains considerable, with ethnic achievement gaps 

for those achieving proficiency ranging from 20% to 30%. While 80% of White students 

scored above the Basic level on the 2009 assessment, only 50% of Blacks and 59% of 

Hispanics scored above the Basic level (Snapshot State Report, 2009). Asians students in 

Georgia, 86% of which scored above the Basic level, outperformed Black, Hispanic, and 

White students (Snapshot State Report). There is also a gap of at least ten percent for 
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students who scored at the Advanced level on the 2009 assessment; while 20 percent of 

Asian students scored at the Advanced level, only nine percent of White students, one 

percent of Blacks and two percent of Hispanics achieved that same level (Snapshot State 

Report) (See Table 3). 

Table 3 

Ethnic Differentials on the 2009 National Assessment of Educational Progress 

Asian 
White 
Black 
Hispanic 

Achievement 

White-Asian 
Black-White 
Hispanic-White 

Georgia 8th Grade Mathematics NAEP 
(% Basic, Proficient, or Advanced) 

Scored Below Scored At or 
Basic Above Basic 
14% 86% 
20% 80% 
50% 50% 
41% 59% 

: Gap Between Scores at Basic Level 

6% 
30% 
21% 

Scored at 
Advanced 

20% 
9% 
1% 
2% 

or Above 

Average Score 

300 points 
289 points 
262 points 
270 points 

Average Score 
Gap 

11 points 
27 points 
19 points 

Criterion-Referenced Competency Test 

Analysis of achievement gap data for Georgia's Criterion-Referenced 

Competency Test (CRCT) indicates the ethnic achievement gaps for the state assessment 

also decreased only at a rate of approximately one percentage point per year or in some 

cases increased (Governor's Office of Student Achievement, 2009). While the percent of 

eighth grade White, Black, and Hispanic students that scored below the Meets level on 

the Mathematics section of the CRCT decreased from 2007 to 2009, the gap between the 

ethnicities for those scoring at least at the Meets level decreased only slightly 

(Governor's Office of Student Achievement). The Black-White achievement gap for 
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students who scored at least at the Meets level in 2007 was 15%, increasing slightly to 

16% in 2008 where it remained in 2009 (Governor's Office of Student Achievement). 

The achievement gap between Hispanic and White students decreased over the three 

years from 13% in 2007, 14% in 2008, and then down to 11% in 2009 for those scoring at 

least at the Meets level (Governor's Office of Student Achievement). More Asian 

students scored at or above the Meets level than all other ethnicities (Governor's Office 

of Student Achievement). The White-Asian gap was 7% in 2007, and 8% in 2008 and 

2009 (Governor's Office of Student Achievement). 

The Black-White, Hispanic-White, and White-Asian achievement gap for eighth 

grade students scoring at the Exceeds Expectations level has remained almost unchanged 

from 2007 to 2009 (Governor's Office of Student Achievement, 2009). Plucker, 

Burroughs, and Song (2010) note that from 1996 to 2007 the percent of White students 

scoring at the Advanced level on the National Assessment of Educational Progress math 

test has increased by approximately four and one-half percentage points for fourth and 

eighth graders. The achievement gap on this national assessment continues to grow, 

however, because Black and Hispanic students both only increased by less than a 

percentage point (Plucker, et al.). The percent of eighth grade White students who scored 

at the Exceeds expectations level on the Mathematics Criterion-Referenced Competency 

Test (CRCT), declined from 35% in 2007 to 23% in 2008, rebounding to 32% in 2009 

(Governor's Office of Student Achievement). The percent of eighth grade Black and 

Hispanic students scoring at the Exceeds level followed a similar pattern (Governor's 

Office of Student Achievement). In 2007, the Black-White achievement gap for students 
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scoring at the Exceeds level was 22%, in 2008 it was 16%, then again increasing to 21% 

in 2009 (Governor's Office of Student Achievement). The Hispanic-White achievement 

gap was 18% in 2007, 13% in 2008, increasing to 16% in 2009 (Governor's Office of 

Student Achievement) Again, a much higher percentage of Asian students scored at the 

Exceeds level than any other ethnicity (Governor's Office of Student Achievement). The 

White-Asian gap was 22% in 2007, 26% in 2008, and 25% in 2009 (Governor's Office of 

Student Achievement). (See Table 4). 

Table 4 

Achievement Gap Differentials on the Criterion-Referenced Competency Test (CRCT) 

8th Grade Mathematics CRCT 
Achievement Gap for % Meets or Exceeds 

White-Asian 
Black-White 
Hispanic-White 

2007 
7 points 
16 points 
13 points 

2008 
12 points 
16 points 
14 points 

2009 
12 points 
16 points 
11 points 

8th Grade Mathematics CRCT 
Achievement Gap for % Exceeds 

White-Asian 
Black-White 
Hispanic-White 

2006 
13 
16 
13 

2007 
12 
14 
14 

2008 
12 
16 
11 

The existence and persistence of the achievement gap has long been a concern for 

educators and policy-makers (Magnuson & Waldfogel, 2008; The Commission on 

Excellence in Education, 1984). Achievement tests continue to act as an entryway to 

greater opportunity; therefore, the ongoing achievement gap must be addressed (Baum & 

Payea, 2005; Magnuson & Waldfogel). In the next section the persistence of the 

achievement gap and the issues that surround the achievement gap were explored. 
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The Persistence of the Achievement Gap 

The Scholastic Achievement Test (SAT) is widely used by colleges as a valid and 

reliable indicator of college readiness (www.collegeboard.com, 2010). Students with the 

highest test scores are more likely to attend college (Baum & Payea, 2005). Achievement 

tests serve as an entryway to better educational opportunities (Baum & Payea; Magnuson 

& Walfogel, 2008). These achievement tests continue to increase in their importance for 

obtaining high quality educational opportunities and jobs (Baum & Payea; Magnuson & 

Walfogel). 

Other researchers have documented the severe economic impact of the 

achievement gap, stating that Black men and women between the ages of 20 and 24 are 

less likely to have completed or be close to completing college, are less likely to be 

employed, and are more likely to be incarcerated (Hanushek & Rivkin, 2006). Poor 

academic achievement leads to lower earnings, poorer health, and higher incarceration 

rates (McKinsey & Company, 2009). The persistent Black-White and Hispanic-White 

achievement gap, as well as the achievement gap between high and low socioeconomic 

groups has an impact on the Gross Domestic Product of the United States in the hundreds 

of billions of dollars (McKinsey & Company). The achievement gap translates into 

United States workers being less able to adapt to new technologies and has the economic 

impact of a persistent recession (McKinsey & Company). 

No Child Left Behind reporting standards have returned the achievement gap to 

national attention (Magnuson & Waldfogel, 2008). Achievement gaps for the National 

Assessment of Educational Progress (NAEP) in mathematics closed most rapidly in the 

http://www.collegeboard.com
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1970's and early 1980's and then stalled in the late 1980's and early 1990's (Lee, 2002; 

Magnuson & Waldfogel; Miller, 1995). In the 1990's achievement in mathematics as 

measured by the NAEP assessments increased at the same rate for nine-year-olds; 

consequently although improvements were shown for Blacks, Hispanic, and White 

students the achievement gap remained unchanged (Lee, Magnuson & Waldfogel). 

NAEP scores flattened out at the same time for all three age groups suggesting the period 

of time may have had some effect on the lack of mathematics achievement (Magnuson & 

Waldfogel). The gap closed more for students scoring in the low performance levels than 

high performance levels on the NAEP from 1978 to 1986 (Lee). This trend reversed from 

1986 to 1999 with the lowest performing students gaining the least points and those 

students in the highest performing categories gaining the most points (Lee). However, 

Magnuson and Waldfogel assert that the Black-White achievement gap remains one of 

the great challenges for our time. 

Grissmer and Eisemen (2008) conclude that due to socioeconomic factors 

achievement gaps develop before kindergarten. Mean family income has increased in the 

last two decades so although Hispanic and Blacks have seen gains in family income there 

is still a large gap between Blacks and Whites and Hispanics and Whites (Campbell, 

Haveman, Wildhagen, & Wolfe, 2008). Critical Race Theorists state that this income and 

achievement gap exists because the current legal system in the United States seeks 

equality of opportunity without care for equality of results as in the original Brown v. 

Board of Education ruling (Delgado & Stefancic, 2001). Critical Race Theorists posit that 

desegregation and federal funding programs such as Title I have not eliminated the 
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achievement gap because White supremacy serves important purposes for White elites 

and White working class alike (Delgado & Stefancic; Hanushek & Rivkin, 2006). Asian 

students, however, at low performing, low income schools outperform Black and 

Hispanic students, as well as White students (Thernstrom & Thernstrom, 2003). 

A focus on family income was important because it is one of the most common 

reasons given for the persistence of the Black-White achievement gap (Wiggan, 2007). 

According to Miller (1995) social-class factors such as family income are much more 

powerful predictors of achievement than schools. Academic performance may have less 

impact on wages than previously thought, because the gap between Black-White wages 

increased significantly for the same time period that the achievement gap was closing 

(Cook & Evans, 2000). Conversely, a decrease in the income gap between ethnicities 

does not translate into a decrease in the achievement gap (Phillips, Brooks-Gunn, 

Duncan, Klebanov, & Crane, 1998). Asian students, however, score higher than Whites, 

Blacks, and Hispanics even when socioeconomic status is controlled (Thernstrom & 

Thernstrom, 2003). Other social-class factors such as the parent's education level, length 

of time in poverty, the concentration of poverty, as well as high rates of preventable 

health conditions can have an impact on student achievement (Miller; Willie, 2001). 

Thernstrom and Thernstrom contend that poverty and family structure cannot continue to 

be used as an excuse for poor school performance. 

Still, achievement gaps exist within social classes, although overall achievement 

for Blacks, Hispanics, Asians, and Whites goes up as socioeconomic status goes up 

(Miller, 1995; Thernstrom & Thernstrom, 2003). An increase in Black student 
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achievement on the National Assessment of Educational Progress (NAEP) in the 1970's 

and early 1980's could be a combination of better family conditions and improved 

educational policies such as the Title I federal funding program (Lee, 2002). When 

income inequality in a state is higher, math and reading scores for all students is lower; 

however, although powerful predictors of student achievement, parent education level 

and socioeconomic status cannot fully explain the gaps that exist (Magnuson, 

Rosenbaum, & Waldfogel, 2008; Miller). 

Increased funding through federal programs such as Title I, along with 

desegregation, have resulted in increased quality of education and schooling for minority 

students; however, the achievement gap in mathematics has not been eliminated (Cook & 

Evans, 2000; Hanushek & Rivkin, 2006). This may be due to historical prejudice that has 

led to an inferiority complex among some minority groups perhaps because legal 

segregation practices of the past have lead to limited opportunities (Delgado & Stefancic, 

2001; Fordham & Ogbu, 1986; Miller, 1995; Ogbu, 2004). Grouping or tracking in high 

school coupled with persistent ethnic and socioeconomic division means that many 

minorities labor in substandard living conditions with little educational opportunities due 

to the decline of the quality of the predominantly minority inner-city schools they attend 

(Cook & Evans; Fordham & Ogbu; Miller). 

Characteristics such as parent education level have become less different for 

Blacks and Whites which may contribute to the decrease in the achievement gap (Cook & 

Evans, 2000). Cook and Evans studied test score gaps for 13-year-olds on the National 

Assessment of Educational Progress for Black and White students with parents of the 
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same education level who attended the same school. They concluded that 75% of the 

decrease in the test score gap between Blacks and Whites occurs for those students with 

similar parent education levels and who attend the same school. Only 25% of the 

decrease in the test score gap for Blacks and Whites can be explained by increased school 

quality or increased parent education level for Blacks; therefore, they concluded that 

within school reforms such as moving students into more rigorous classes are more 

powerful than previously thought (Cook & Evans). 

According to Hanushek and Rivkin, (2006) who studied public schools in Texas, 

the growth of the achievement gap between age groups is much greater between schools 

than within schools. Specifically they concluded that high teacher turnover, student 

mobility, and student body racial makeup explain most of the achievement gap in grades 

three through eight in Texas public schools. Blacks are more likely to attend a school 

with inexperienced teachers and with a high mobility rate (Hanushek & Rivkin). They are 

also more likely to attend a school that is racially homogeneous where teacher 

expectations for students are low (Hanushek & Rivkin; Wiggan, 2007). These traits can 

explain much of the achievement gap (Hanushek & Rivkin; Wiggan). Other researchers, 

however, have concluded that the mathematics achievement gap was not negatively 

affected by changes in teacher quality (Corcoran & Evans, 2008). Corcoran and Evans 

concluded that observed teacher qualifications such as state licensure and degree status 

do not seem to have an effect on student achievement. 

Careful consideration must be given when interpreting achievement test results 

for Asian and Hispanic students because so many different cultures are represented by 
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each ethnicity (Ngo & Lee, 2007; Reardon & Galindo, 2009; Thernstrom & Thernstrom, 

2003). Reporting these heterogeneous cultures in a homogeneous manner disguises 

difficulties and achievements of certain nationalities (Kao & Thompson, 2003; Ngo & 

Lee). Mexican and Central American students typically underperform other Hispanic 

nationalities such as Puerto Rican, Cuban, and South American students (Reardon & 

Galindo). Because approximately two-thirds of Hispanic students are from Mexico, the 

achievements of Cubans, Puerto Ricans, and South American students may be masked 

(Galino & Reardon, Thernstrom & Thernstrom). 

Additionally, there are dangers in assuming all Asian students are high achieving 

because it ignores the struggles of some groups such as Laotians and Cambodians who 

face greater difficulties in school (Kao & Thompson; Ng, Lee, & Pak, 2007). Some 

researchers have posited that this model minority image negatively impacts other 

minority groups, as well as low achieving Asians (Ng, et al.; Ngo & Lee). They conclude 

the model minority image makes it easier to ignore the inclusion of Asians in research to 

focus on other low achieving subgroups (Ng, et al.). As with Hispanics, which generation 

an Asian student is from can also their level of achievement (Clotfelter, Ladd, & Vigdor, 

2006; Ng, et al.; Thernstrom & Thernstrom). Research has shown that a higher 

percentage of native born Hispanics graduate from high school than Hispanics that have 

immigrated (Thernstrom & Thernstrom). 

Some scholars have posited that the achievement gap persists because Asians are 

mentally superior to Whites who are mentally superior to Blacks and Hispanics 

(Herrstein & Murray, 1949; Wiggan, 2007). Other researchers focused on social 
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constructs rather than inherited traits as reasons for the achievement gap (Delgado & 

Stefancic, 2001; Miller, 1995; Wiggan). Other researchers concluded that cultural 

differences present difficulties for some minority students in the classroom because their 

learning styles may not be receptive to traditional teaching methods (Miller; Stinson, 

2006). Still other researchers concluded that Hispanic and Black students are pressured 

by peers not to emulate Whites; therefore, the lack of achievement becomes an act of 

defiance (Fordham & Ogbu, 1986; Ogbu, 2004; Wiggan). Critical Race Theorists posited 

that standardized tests are "coachable" (p. 105), therefore, those who are from higher 

socioeconomic status have an advantage, putting minority students who are more likely 

to live in poverty and cannot afford expensive test preparatory classes at a disadvantage 

(Delgado & Stefancic, 2001). Additionally, Ogbu posited that societal, community, and 

school forces are important contributors to discouraging high academic achievement 

among Black students. 

Data trends for the National Assessment of Educational Progress (NAEP) 

reflected a change in instructional focus from rote problem solving and memorization to 

higher level problem solving (Lee, 2002). However, because the achievement gap on the 

NAEP mathematics test has flattened or increased in the last 20 years there is an 

indication that higher level instruction is not reaching Black or Hispanic students (Lee). 

Although the closing of the achievement gap in the late 1980's and early 1990's 

paralleled the leveling of family conditions, changes in family conditions and 

socioeconomic status do not fully explain the continued existence of achievement gaps 

(Lee; Lubienski & Lubienski, 2006). 
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Although there are many explanations for the persistence of the achievement gaps 

in mathematics between White and Black and Hispanic students, as well as Asians and all 

students, there is agreement among several researchers that initiatives that focus on 

within-school resources will have a greater impact than those focusing on between-school 

initiatives (Lee, 2002; Lubienski & Lubienski, 2006; Willie, 2001). For example, 

Lubienski and Lubienski concluded that whether a school is public, private, or religious, 

school sector is not a powerful predictor of student achievement, relative to student 

demographic characteristics. For eighth grade students in the same school with similar 

student demographic characteristics Lubienski and Lubienski found Blacks scored 

approximately 20 points lower on the 2003 National Assessment of Educational Progress 

mathematics test than Whites. Hispanics scored nine points lower (Lubienski & 

Lubienski). Willie (2001) also concluded that achievement does not appear to be a 

function of a school's socioeconomic level. Researchers state that educators need to focus 

more on educational quality and achievement within individual schools and provide more 

high quality learning opportunities for students (Hanushek & Rivkin, 2006; Lubienski & 

Lubienski; Miller, 1995; Willie, 2001). 

The next two sections examined the research both in favor of increased rigor in 

the mathematics classroom as a strategy for closing the achievement gaps, as well as 

those who believe that other factors such as societal ills must be addressed in order for 

the achievement gap to be closed. There has been an increase in access to advanced math 

classes and National Assessment of Educational Progress (NAEP) researchers concluded 

that 13 and 17-year-olds who took more challenging math classes had higher scores on 
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the NAEP math assessments (Rampey, Dion, & Donahue, 2009). Cook and Evans (2000) 

agreed that a reduction of the number of students enrolled in remedial classes is one of 

the characteristics that can explain the reduction of the achievement gaps. Others opined 

that simply having higher standards does not guarantee students will learn at a higher 

level and close the achievement gap (Wolk, 2009). 

The Argument for Rigorous Curriculum as a Leadership Initiative 

Although no one single factor is the cause of the achievement gap, the authors of 

the No Child Left Behind Act (NCLB) assumed that all failing schools can reform and 

that all students have equal access to a high quality education and teaching which some 

researchers contend is not the case (Hanushek & Rivkin, 2006; Hunter & Bartee, 2003; 

Sherman, 2008). Standardized testing alone is not sufficient to close the ethnic 

achievement gaps; reform practices must be implemented at the school and district level 

(Hunter & Bartee). Superintendents must provide the vision for reform and take 

responsibility for passing on that vision to all stakeholders and instructional leaders 

(Sherman, 2008). Studies in Virginia indicated that prior to NCLB superintendents had 

little knowledge of test score gaps and communities were not open to discussion of racial 

gaps (Sherman). In the sample of school districts studied in Virginia, the largest 

achievement gaps in mathematics were between Blacks and Whites, although gaps also 

existed between Hispanics and Whites (Sherman, 2008). Research showed that these 

Black-White achievement gaps persist even in middle class communities (Hunter & 

Bartee; Miller, 1995). The demands of surviving in the global marketplace place special 
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emphasis on closing this achievement gap (Hanushek & Rivkin; Hunter & Bartee; 

McKinsey & Company, 2009; Miller, 1995). 

Closing the ethnic achievement gap in mathematics is an important issue for the 

United States, because minority students represent an ever increasing portion of the 

student population (Miller, 1995). Minorities can only fully benefit from civil rights if 

they have the same quantity and quality of knowledge and skills as Whites (Flores & 

Roberts, 2008; Miller; Willie, 2001). Miller states that minorities are needed to reach 

educational equality with Whites for a "humane and harmonious society" (p. 4). 

It is desirable to raise the mathematics performance of all students, especially 

Black and Hispanic students as they represent an ever increasing portion of the student 

population that is failing (McKinsey & Company, 2009; Miller, 1995; The National 

Commission on Excellence in Education, 1984; Rampey, Dion, & Donahue, 2009). Less 

than adequate access to experienced, high quality teachers have created many problems 

and obstacles because minority students are more likely to attend schools with high 

teacher turnover and under-qualified teachers (Ladd, 2008; Miller; Thernstrom & 

Thernstrom, 2003; Wiggan, 2007). This leads to few Blacks and Hispanics being 

represented at the highest levels of academia and higher level management (Herrstein & 

Murray, 1994; Miller; Thernstrom & Thernstrom). Minority groups are likely to advance 

educationally and economically when they have access to high quality schools and 

adequate paying jobs; therefore, it is necessary to make more effective use of available 

school resources (McKinsey & Company, 2009; Miller). 
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Gamoran (1987) concluded the likelihood that students will take advantage of 

higher level academic opportunities depends on the availability of advanced classes, the 

student's perception of their ability to participate in advanced classes, along with whether 

they decide themselves to take the class or are recommended for the class. Students who 

are high achievers in math are more likely to enroll in advanced math and science classes 

and stay in school on the college bound track (Gamoran). Therefore schools and the 

schooling students receive in mathematics increase the association between past and 

future achievement (Gamoran). Taking advanced math classes has a more powerful effect 

on achievement than merely taking another course at the same level (Gamoran). 

Researchers have concluded that 13 and 17-year-olds who took more challenging math 

classes had higher scores on the National Association of Educational Progress 

mathematics assessment (Rampey, Dion, & Donahue, 2009). Specifically, 13-year-old 

students who took Algebra on average scored higher than those enrolled in pre-algebra or 

a basic math class (Rampey, et al.). 

Berends and Penaloza (2008) noted that from 1972 to 2004 there was a significant 

increase in the proportion of Blacks students who reported taking classes on the academic 

track level (2008). The increase in the proportion of Black students enrolled on the 

academic track corresponds to the positive percent change in the math score gap (Berends 

and Penaloza). The effects of advanced math and science coursework on math and 

science achievement has been found to be more powerful than advanced English and 

social studies had on achievement in those subjects (Gamoran, 1987). 
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Although Gamoran (1987) concluded than it is not beneficial to place all low 

achievers in advanced math classes, he does conclude that self-perception of participating 

on the college-preparatory track is associated with higher achievement. This effect is 

most pronounced for math achievement (Gamoran). His findings indicated that the Black-

White achievement gap is greater in the same coursework than overall; for Hispanics the 

pattern is similar but the differences are smaller (Gamoran). Gamoran concludes that "it 

appears that cognitive skill development is affected more by where one is in school than 

by whether or not one is attending school." (p. 150). These differences in course-taking 

accounted for the most significant within-school differences (Gamoran). 

Patterns observed by recent researchers indicate that school quality and the 

within-school experience has a significant impact on the achievement gap (Hanushek & 

Rivkin, 2006; McKinsey & Company, 2009; Willie, 2001). Researchers studying schools 

in Texas concluded the growth of the achievement gap between age groups is much 

greater between-schools than within-schools (Hanushek & Rivkin). Individual schools 

have a greater impact on closing the achievement gap than systemic reform measures 

(Hanushek & Rivkin). The achievement gap persists in affluent schools as well as high 

poverty schools (Willie). Desegregation and Title I funding have not eliminated the 

achievement gap (Hanushek & Rivkin). It appears that achievement may not be a 

function of a school's socioeconomic level (Willie). Because standardized test items are 

designed to differentiate and are biased against "subdominate" (p. 471) groups of people, 

Willie concludes we should focus less on tests and more on educational quality and 

achievement within individual schools. This will provide more high quality learning 
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opportunities for more students (Willie). Berends and Peiialoza (2008) concur suggesting 

that reform and policy focus on within school and between school opportunities. Studies 

on the economic impact of the achievement gap also concluded that what happens at the 

instructional level within-schools has more of an impact than outside school policies 

(McKinsey & Company, 2009). 

Despite research that indicates students benefit from a more rigorous mathematics 

curriculum, students continue to struggle with algebraic concepts and problem solving 

(Flores & Roberts, 2008). Lack of success in Algebra can be problematic leading to 

limited college and job opportunities in the future (Flores & Roberts; Hanushek & 

Rivkin, 2006; Miller, 1995). It is important to increase the math ability of all students in 

the United States in order to maintain the country's place as a technological and global 

leader (Flores & Roberts). Researchers have concluded that teams of school leaders 

working in high schools with high-poverty, high-minority, and high-achievement have 

successfully increased student achievement by focusing on higher level thinking skills 

while providing extended learning time for remediation (Flores & Roberts). They place 

more students in challenging math classes and remain focused on student achievement 

(Flores & Roberts). Hallinan (2004) concluded that students benefit from placement in 

math courses with a more rigorous curriculum regardless of academic backgrounds, 

ability level, or race. When students' ability is controlled, students in higher ability 

classes make greater achievement gains than those in low ability groups (Hallinan). Low 

achieving students are more likely to fall even further behind when placed in a low ability 

group math class (Gamoran, 2004). 
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Several factors, however, may influence whether one race gains more of an 

advantage from placement in a more rigorous class including learning style, teacher 

expectations, along with student ability factors such as prior knowledge and readiness 

(Hallinan, 2004). Low achieving students can benefit from a lower level math class if the 

instructional quality is high, teacher quality is high, and standards and expectations are 

high (Gamoran, 2004). Blacks do not gain as much as Whites when placed in a higher 

level class (Hallinan). However, they do not lose as much as Whites when placed in a 

lower level math class (Hallinan). High standards are important for improving student 

achievement as researchers have determined it decreases the achievement gap between 

levels of student achievement (Gamoran, 2004). Students in the top 74% of achievement, 

regardless of race, benefit the most from moving to a higher level class (Hallinan). 

Although tracking students, or assigning students to courses based on 

achievement levels, can lead to social and ethnic segregation, as well as segregation of 

instructional quality, "detracking" (Gamoran, 2004, p. 142) can be equally problematic 

(Gamoran; Walberg & Reynolds, 2004). Black students are more likely to be assigned to 

a low level ability class than a White student; therefore, they are impacted more than 

Whites by practices such as tracking (Hallinan, 2004). Detracking can be more 

detrimental to minority students than Whites because of peer pressure and home status 

(Gamoran, 2004). Hallinan suggests that because in general Blacks have weaker 

academic skills than Whites, simply placing students in more rigorous math classes will 

not provide the change necessary to close the achievement gap. Support for students with 
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weaker skills must be provided along with a strong foundation of mathematical concepts 

at an earlier age (Flores & Roberts, 2008; Gamoran, 2004; Hallinan). 

Placing more students in more rigorous math classes fits the criteria that Ferguson 

proposes for a phenomenon to contribute to the closing of the achievement gap over time 

(2008). He proposes that the initiatives to close the achievement gap in mathematics need 

to be something that is measurable by test scores and has a greater impact for Blacks than 

Whites. The next section discussed literature from researchers who did not agree that 

more rigorous mathematics coursework will close the achievement gap. 

The Argument against Rigorous Curriculum as a Leadership Initiative 

There are many researchers who have concluded that educational reform focused 

on increased rigor in the classroom will not have a significant impact on closing the 

Black-White and Hispanic-White achievement gap (Delgado & Stefancic, 2001; English, 

2002; Herrnstein & Murray, 1994). Herrnstein and Murray argue that the gap may not be 

able to be closed beyond the basic level because the cognitive ability of the average 

Black is at the eleventh percentile of the cognitive ability of the average White with 

similar gaps existing for Hispanics. Other researchers conclude that standardized 

intelligence and ability tests are biased against students disadvantaged by poverty, race, 

or a combination of both, and therefore are not accurate predictors of achievement for 

poor, minority students (Delgado & Stefancic; English). 

Wolk (2009) argued that one of the reasons why the nation is still at risk is the 

assumption that simply having higher standards will guarantee students will learn at a 

higher level and the achievement gap will then be closed. Schools must have the capacity 
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to implement the standards (Wolk). Black students are more likely to be taught by 

teachers who are less experienced, less qualified, and less happy with their jobs (Ladd, 

2008). They are also more likely to attend worse schools than Whites or Hispanics that 

are segregated with high mobility rates (Fryer & Levitt, 2004; Hanushek & Rivkin, 

2006). Because researchers have concluded that the within-school effect has more impact 

on the achievement gap than the between-school effect it may be essential to focus on the 

capacity of individual schools before considering reforms centered on more rigorous 

math classes (Berends & Penaloza, 2008; Cook & Evans, 2000; Gamoran, 1987). Cook 

and Evans concluded that only 25% of the decrease in the mathematics achievement 

scores between Blacks and Whites can be explained by increased school quality. 

Mathematics assessments administered at the beginning of kindergarten and then 

again at the end of first grade indicated Black-White and Hispanic-White gaps exist at the 

beginning of kindergarten (Fryer & Levitt, 2004).The Black-White gap increased by the 

end of first grade, while the Hispanic-White gap did not (Fryer & Levitt). Socioeconomic 

status, number of children's books in the home, birth weight, and age of the mother at 

first birth, are all strong predictors of incoming test scores; when these variables are 

controlled for the Black-White and Hispanic-White gap in mathematics is all but 

eliminated (Fryer & Levitt). Children of all races benefit equally to improvements in 

those variables (Fryer & Levitt). Unfortunately, the administration and faculty of schools 

have no control over these variables, suggesting that school personnel may have little 

impact on the achievement without benefit of policies to improve demographic 

characteristics. 
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Other researchers posited that in order to close the achievement gap consideration 

must be given to the socio-cultural mathematical identity of students (Stinson, 2006). 

Stinson opined that experiences in school of Black students are centered on three 

discourses of rejection, deficiency, and achievement. The discourse of deficiency is 

espoused by school personnel who attribute low achievement of Blacks to outside forces 

such as low socioeconomic status or single parent families (Stinson). Because of this 

perceived deficiency Stinson was of the opinion that Black students are more likely to 

receive math instruction based on rote learning. Other researchers have drawn similar 

conclusions (Fuller, Wright, Gesicki, & Kang, 2007; Lee, 2002). Increases in the percent 

of students deemed proficient on state criterion mathematics tests in some states had 

somewhat higher rates of growth than indicated by the National Association of 

Educational Progress (NAEP) for the same period indicating that gains are only being 

made by lower performing students (Fuller, Wright, Gesicki, & Kang). Lee determined 

that the Black-White achievement gap on the NAEP math test closed more at low 

performance levels than at higher performance levels from 1978 to 1986. 

The discourse of rejection focuses on negative behaviors, such as manner of dress, 

that elicit rejection behaviors from white, female teachers (Stinson, 2006). The discourse 

of achievement is a characteristic of Black students who have experienced success in 

mathematics (Stinson). These students have high self-efficacy, strong family support, 

strong community support, as well as supportive educators and mentoring programs 

(Ogbu, 2004; Stinson). School leadership needs to overcome fear to do what they think 

cannot be done to employ intervention strategies for the discourse of deficiency and the 
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discourse of rejection and place more importance on the discourse of achievement so that 

the achievement gap in mathematics can be bridged (Schoen & Fusarelli, 2008; Stinson). 

Fordham and Ogbu (1986) had earlier proposed that there were three factors 

leading to the low performance of Black students. Subpar schooling provided by Whites, 

a White imposed job ceiling implying there is no reward for school achievements, and 

coping devices developed by Blacks that impede their drive for success in school, all lead 

to underachievement (Fordham & Ogbu). Doing well in school is considered "acting 

White" (Fordham & Ogbu, p. 182) and there is considerable peer pressure based on their 

studies to not act White. Those who attempt to act White experience ridicule from other 

Blacks (Fordham & Ogbu). In a later study in Shaker Heights, Ohio, Ogbu (2004) 

determined that school support, family support, along with careful choice of friends and 

avoiding peer pressure were important factors for high achieving Black students. 

Some researchers believe that racism is embedded in the thought processes and 

actions of our daily lives; therefore, conscious action is required to eliminate racism 

(Delgado & Stefancic, 2001). The current legal system seeks equality of opportunity 

without care for equality of results illustrated by the Brown v. Board of Education case 

(Delgado & Stefancic). Certain researchers posit that the current school accountability 

system is an example of seeking equality of opportunity without care for equality of 

results (English, 2002) English states that the use of achievement tests to group students 

by ability is flawed and has caused the resegregation of students through tracking. 

Standardized tests items are designed to differentiate and rank and are biased against 

"subdominate" (Willie, p. 471, 2001) groups of people. The use of achievement tests is an 
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preserves dominance of White, wealthy individuals to dictate what constitutes a good 

school (English). Achievement, intelligence, and criterion tests are not fair and impartial 

ways to measure school success, because intelligence is a cultural construct that is 

particular to class and socioeconomic structure (English). As long we ignore the impact 

of cultural capital and believe that tests are neutral we will continue to have segregation 

and the achievement gap will persist (English). 

Herrnstein and Murray (1994) concur with English (2002) that the achievement 

gap cannot be eliminated by reforms within individual schools; however, for vastly 

different reasons. Herrnstein and Murray (1994) utilize cognitive ability data to draw 

conclusions about educational and employment conditions and opportunities from the 

past, present, and future for Whites, Blacks, and Hispanics. They concluded that IQ is a 

powerful predictor, regardless of socioeconomic status, of completing high school or 

college, level of employment, and ability to stay in the labor market. They referred to 

data on average IQ's by ethnicity to conclude that the achievement gap is a naturally 

occurring phenomena that educational policymakers need to take into account when 

making decisions. 

According to Herrnstein and Murray (1994), cognitive ability differs by ethnicity. 

Asians score higher than Whites and Whites score higher than Blacks (Herrnstein & 

Murray). The Black-White IQ gap is approximately one standard deviation for all 

socioeconomic levels and is largest in the Southeast (Herrnstein & Murray). The IQ gap 

is widest at the higher socioeconomic levels although it has narrowed in the past 30 years 
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or so (Herrnstein & Murray). Generalizations about IQ for Hispanics are imprecise 

because of widely disparate cultures within the group, along with language difficulties 

(Herrnstein & Murray). They do conclude that on average cognitive ability for Hispanics 

is approximately one-half to one standard deviation below the national mean for Whites. 

Herrnstein and Murray concluded that the decrease in achievement test score gaps 

can largely be explained by improvements in the living conditions, health, and education 

of the underclass (1994). They opined, along with other researchers, that the gap has 

closed because the American educational system has focused on bringing up the lowest 

segment of the population (Fuller, Wright, Gesicki, & Kang, 2007). Herrnstein and 

Murray alleged that because of cognitive differences and distributions along the bell 

curve society should expect a certain percentage of students will not reach a level beyond 

basic. In one their more controversial conclusions, they concluded that because the IQ 

bell curve for Blacks and Hispanics is one standard deviation and one-half standard 

deviation respectively below Whites there will be more Blacks and Hispanics students in 

this low category than White students. 

Herrnstein and Murray had several suggestions for educators and educational 

policy makers (1994). They believed that educators should search for new methods of 

instruction; however, improved schools will not close the achievement gap but will likely 

increase the achievement gap. They believed that public education has been favoring the 

disadvantaged child at the expense of the gifted child and educators must refocus on the 

gifted for the sake of the future of society. They concluded that in order to be successful 

educational policies need to take into account wide variations in ability. 



CHAPTER THREE 

METHODOLOGY 

Introduction 

A persistent achievement gap exists among all federally defined ethnic groups in 

the area of mathematics both nationally and in the state of Georgia (Fuller, Wright, 

Gesicki, & Kang, 2007; The Governor's Office of Student Achievement, 2008; Lee, 

2002; Lubienski & Lubienski, 2006). Specifically, there is a gap between the percentage 

of White and Black, as well as White and Hispanic sixth grade students in Georgia who 

scored at or above the Meets level in Mathematics on the Criterion-Referenced 

Competency Test (CRCT) (The Governor's Office of Student Achievement, 2008). 

Although trend data is unavailable for the National Assessment of Educational Progress 

mathematics test, The Nation's Report Card in mathematics for 2009 indicates a gap 

between the achievement of White students and Asian students (Rampey, Dion, & 

Donahue, 2009). More Asian students are performing at high levels than all other 

ethnicities on both the National Assessment of Educational Progress mathematics test and 

the CRCT mathematics test (The Nation's Report Card: Mathematics, 2009; Office of 

Student Achievement, 2008). School leaders, including administrators and curriculum 

leaders, are in need of research based initiatives that can be implemented to close the 

achievement gaps in mathematics. This chapter included a description of the research 
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design, as well as the research questions and hypotheses. A description of the setting, 

population, and sampling procedures is followed by a description of data collection. Data 

analysis procedures are accompanied by the decision rule for answering the research 

questions. 

Design of the Study 

This quasi-experimental research design for this study utilized linear regression to 

analyze the data after controlling statistically for preexisting individual differences 

among the students. In this study the researcher considered controlling for socioeconomic 

status as measured by qualification for free or reduced lunch, 2007 fourth grade 

Criterion-Referenced Competency Test (CRCT) mathematics scores, 2008 fifth grade 

CRCT math scores, 2007 fifth grade Iowa Test of Basic Skills Total Mathematics score, 

cognitive ability, and gender. After conducting several statistical tests described further in 

Chapter Four, the researcher controlled for the 2007 ITBS math standard score, 2007 

fourth grade CRCT math score, and 2008 fifth grade CRCT math score. This study meets 

the requirements for a quasi-experimental design. The independent variable was 

instruction in accelerated mathematics. The dependent variable was the mathematics 

score on the 2009 Criterion-Referenced Competency Test. 

Students were not randomly assigned to either accelerated or standard math; they 

were chosen based on factors that include the fourth grade CRCT mathematics scores, 

fifth grade Iowa Test of Basic Skills Mathematics Total score, and the fifth grade 

Cognitive Abilities Test Quantitative score. The intersection of these three variables 

created an assignment variable by which children were assigned to accelerated math. 
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Students who were not assigned accelerated math were assigned to either sixth grade 

standard math or based on their Individual Education Plan, sixth grade resource math. A 

Venn diagram developed from the results of the study and presented in Chapter Four, 

illustrates how students were assigned to either accelerated math, standard math, or 

resource math in sixth grade, exceptions to the assignment variable, as well as rules for 

students who drop out of accelerated math. 

In the study the researcher statistically controlled for individual variables, or 

predictors, such as 2007 Iowa Test of Basic Skills mathematics standard score, 2007 

fourth grade Criterion Reference Competency Test (CRCT) mathematics score, and 2008 

fifth grade CRCT mathematics score. The independent variable was whether or not the 

student was enrolled in accelerated mathematics in sixth grade. The criterion variable was 

the 2009 sixth grade mathematics CRCT score. The dependent variable was the 

difference between the predicted sixth grade CRCT score and the actual sixth grade 

CRCT for each ethnicity for students enrolled in accelerated math and students not 

enrolled in accelerated math. 

The researcher utilized Analysis of Variance (ANOVA) procedures to determine 

if the differences were significant. ANOVA was utilized to determine if instruction in 

accelerated math had a positive impact on closing the Black-White, Hispanic-White, and 

Asian-White achievement gaps. The differences obtained from the linear regression 

analysis were analyzed to determine if there was a significant reduction in the Black-

White, Hispanic-White, and Asian-White achievement gap for students in accelerated 

math as compared to students not in accelerated math. 
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Research Questions and Hypotheses 

This study sought to answer questions regarding the impact of instruction in sixth 

grade accelerated mathematics as compared to those not receiving instruction in 

accelerated math on closing the achievement gaps between Black and White students, 

Hispanic and White students, plus Asian and White students as measured by the 

Criterion-Referenced Competency Test (CRCT). 

Research Question 1: Is there a decrease in 2008 fifth grade and 2009 sixth grade Black-

White mean differentials in mathematics performance as measured by the Criterion-

Referenced Competency Test for students enrolled in accelerated math as compared to 

those not enrolled in accelerated math? 

Research Question 2: Is there a decrease in 2008 fifth grade and 2009 sixth grade 

Hispanic-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math? 

Research Question 3: Is there a decrease in 2008 fifth grade and 2009 sixth grade Asian-

White mean differentials in mathematics performance as measured by the Criterion-

Referenced Competency Test for students enrolled in accelerated math as compared to 

those not enrolled in accelerated math? 

Hypothesis 1: There is a decrease in 2008 fifth grade and 2009 sixth grade Black-White 

mean differentials in mathematics performance as measured by the Criterion-Referenced 

Competency Test for students enrolled in accelerated math as compared to those not 

enrolled in accelerated math. 
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Null Hypothesis 1: There is not a decrease in 2008 fifth grade and 2009 sixth grade 

Black-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math. 

Hypothesis 2: There is a decrease in 2008 fifth grade and 2009 sixth grade Hispanic-

White mean differentials in mathematics performance as measured by the Criterion-

Referenced Competency Test for students enrolled in accelerated math as compared to 

those not enrolled in accelerated math. 

Null Hypothesis 2: There is not a decrease in 2008 fifth grade and 2009 sixth grade 

Hispanic-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math. 

Hypothesis 3: There is decrease in 2008 fifth grade and 2009 sixth grade Asian-White 

mean differentials in mathematics performance as measured by the Criterion-Referenced 

Competency Test for students enrolled in accelerated math as compared to those not 

enrolled in accelerated math. 

Null Hypothesis 3: There is not a decrease in 2008 fifth grade and 2009 sixth grade 

Asian-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math. 
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Setting, Population, and Sampling Procedures 

The setting was a middle school in a large, suburban school district in the 

southeastern portion of the United States. The school system served approximately 

159,000 students in grades kindergarten through twelfth grade. In the 2008-2009 school 

year there were 19 middle schools serving grades sixth through eighth in this district. All 

middle schools offered accelerated math for sixth grade students. The middle school 

studied had approximately 850 students enrolled in the sixth grade in the 2008-2009 

school year. In this study there was no differentiation between students who received 

instruction in accelerated mathematics through the gifted program and those that did not. 

The rationale was that curriculum standards, curriculum calendars, and exams utilized 

were the same for all accelerated math classes regardless of instructional model. Also, the 

same two teachers provided accelerated math instruction for gifted and non-gifted 

students. The population was all middle school students in the state of Georgia. The 

Criterion-Referenced Competency Test (CRCT) only assesses knowledge of the Georgia 

Performance Standards (GPS); therefore, it would be inappropriate to generalize the 

results of this study outside of the state of Georgia. Data was analyzed for all students 

that took the 2008 fifth grade CRCT and 2009 sixth grade CRCT mathematics, with the 

exception of students enrolled in special education mathematics classes that modified the 

GPS. 

Validity and Reliability 

The Criterion-Referenced Competency Test (CRCT) was utilized in this study 

based on available validity and reliability data. The purpose of the CRCT is to measure 
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how well Georgia students have mastered the knowledge and skills of the Georgia 

Performance Standards (GPS) (Validity and Reliability for the 2009 CRCT, 2009). A test 

blueprint and test specifications document are developed by committees of educators who 

review the curriculum to determine which set of knowledge, concepts, and skills will be 

tested (Validity and Reliability for the 2009 CRCT). 

These two documents are utilized to develop content domain specifications to 

guide item writing (Validity and Reliability for the 2009 CRCT, 2009). Two documents 

CRCT Content Descriptions and CRCT Content Weights are then developed and posted 

on the Georgia Department of Education website for review by all stakeholders (Validity 

and Reliability for the 2009 CRCT). Items are field tested on current CRCT assessments 

before being used on an operational test form (Validity and Reliability for the 2009 

CRCT). Each CRCT form is equated to ensure that each test is of equal difficulty 

(Validity and Reliability for the 2009 CRCT). Standards are also set when a new test is 

developed to determine scores that a student must achieve in order to meet or exceed 

expectations (Validity and Reliability for the 2009 CRCT). 

Scores are reported as scale scores which are derived from raw scores (Validity 

and Reliability for the 2009 CRCT, 2009). Scale scores are the same for each subject and 

grade level assessed by the CRCT. A score of less than 800 indicates the student Does 

Not Meet Expectations, a score in the range from 800 to 849 indicates the student Meets 

Expectations, and a score greater than or equal to 850 indicates the student Exceeds 

Expectations (Validity and Reliability for the 2009 CRCT). Independent alignment 

studies and comparisons of the CRCT to nationally recognized assessments have also 
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been used by the Georgia Department of Education to ensure that the CRCT measures the 

state curriculum and is valid (Validity and Reliability for the 2009 CRCT). 

Cronbach's Alpha, a reliability coefficient, and Standard Error of Measurement 

(SEM), an index of the random variability in an individual's test scores, are reported for 

the Criterion-Referenced Competency Test CRCT as measures of reliability. Cronbach's 

Alpha for the fourth grade and sixth grade mathematics test was 0.92, while for the fifth 

grade math test it was 0.93 (Validity and Reliability for the 2009 CRCT, 2009). The 

reliability coefficients were consistent with previous administrations and indicated that 

the test was reliable for its intended purpose (Validity and Reliability for the 2009 

CRCT). The raw score SEM for the fourth grade math test was 3.09, for the fifth grade 

math test it was 3.10, and for the sixth grade math test it was 3.26 (Validity and 

Reliability for the 2009 CRCT). Because the SEM's were a representation of raw score 

units, the conditional standard error of measurement (CSEM) was reported to represent 

the degree of measurement error in scale score units (Validity and Reliability for the 2009 

CRCT). Hambleton and Swaminathan's procedure and formula were utilized to calculate 

the CSEM's for the 2007 CRCT (Validity and Reliability for the 2009 CRCT). The 

CSEM's were 10, nine, and eight, for the fourth, fifth, and sixth grade CRCT math test 

Meets cut score respectively (Validity and Reliability for the 2009 CRCT). The CSEM's 

were 12, 12, and 10 for the fourth, fifth, and sixth grade CRCT math test Exceeds cut 

score respectively (Validity and Reliability for the 2009 CRCT). These CSEM's not only 

were consistent with previous administrations, but also indicated that the scale scores for 

the CRCT were well estimated (Validity and Reliability for the 2009 CRCT). 
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Data Collection 

The data necessary for this study were archived by the middle school in the study. 

Permission was obtained from the principal of this particular school. The data file 

included for each student in sixth grade in the 2008-2009 school year the course code of 

the student's math class, as well as the 2007 fourth grade, 2008 fifth grade and 2009 sixth 

grade Criterion-Referenced Competency Test math score. The data file also included free 

or reduced lunch status, gender, ethnicity, Cognitive Abilities Test quantitative standard 

score, and Iowa Test of Basic Skills math standard score. It was not necessary to have 

specific student identification numbers, as an integer numbering system was utilized as 

an identifier for each student. 



CHAPTER FOUR 

RESULTS OF DATA ANALYSIS 

Introduction 

The purpose of the research was to determine if there was a difference in the 

achievement gaps between Black-White, Hispanic-White, and White-Asian sixth grade 

students for those enrolled in accelerated math as compared to those not enrolled in 

accelerated math for the 2008-2009 school year. The disparity in achievement scores 

between White students and Black and Hispanic students is an enduring issue (Magnuson 

& Waldfogel, 2008). This disparity continues to demand the attention of researchers and 

the general public because of its persistent existence 60 years after the Brown v the Board 

of Education decision declared de facto segregation illegal in public schools (347 U.S. 

483, 1954). More Asian students are performing at high levels than all other ethnicities 

on both the National Assessment of Educational Progress mathematics test and Georgia's 

Criterion-Referenced Competency Test mathematics assessment creating a gap between 

Asians and all other ethnicities (The Nation's Report Card: Mathematics, 2009; 

Governor's Office of Student Achievement, 2008). In this chapter the researcher restated 

the research questions and hypotheses, presented the pilot study results, described the 

sample studied, and presented the findings regarding ethnic achievement gaps among 

students. 
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The quasi-experimental research design for this study utilized linear regression to 

analyze the data after controlling statistically for preexisting individual differences 

among the students. The research design was an adaptation of regression-discontinuity 

design chosen because it is a design that allows subjects to be assigned to a program 

group based on cutoff scores (Trochim, 2006). Students were assigned to sixth grade 

accelerated math based on cutoff criterion as explained in the Venn diagram. The design 

has an advantage because it does not require under-qualified students to be placed in 

accelerated math in order to determine if instruction in accelerated math is an effective 

method for closing ethnic achievement gaps (Trochim). Regression-discontinuity design 

has strong internal validity; however, its disadvantage was that it was not as statistically 

powerful as a randomized experiment (Trochim). A larger number of participants are 

therefore necessary for statistical accuracy, as in this study (Trochim). 

In this experiment, the researcher controlled for the 2007 ITBS math standard 

score, 2007 fourth grade CRCT math score, and 2008 fifth grade CRCT math score. The 

independent variable was instruction in accelerated mathematics in sixth grade. The 

dependent variable was the mathematics score on the sixth grade 2009 Criterion-

Referenced Competency Test. 

Students were not randomly assigned to either accelerated or standard math but 

were selected based on factors that include minimum scores on the fourth grade CRCT 

mathematics test, fifth grade Iowa Test of Basic Skills Mathematics Total, and the fifth 

grade Cognitive Abilities Test Quantitative assessment. Students who met the minimum 

criteria on all three assessments were assigned to accelerated math. Students who did not 
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meet the minimum criteria in all three categories were assigned to accelerated math based 

on a teacher's recommendation. The Venn diagram below illustrates the assignment of 

sixth grade math classes. Students who were not assigned accelerated math were assigned 

to either sixth grade standard math or based on their Individual Education Plan, sixth 

grade resource math. 

Students who scored at least in the 
85th percentile on the Iowa Test of 

Basic Skills Mathematics Total 

These students who meet 
two criteria are placed in 
accelerated math with 
teacher recommendation 

Students who meet 
all three criteria are 
automatically placed 
in accelerated math 

These students who meet 
two criteria are placed in 
accelerated math with 
teacher recommendation 

Students who scored at least 
an 850 on their fourth grade 
Criterion Referenced 
Competency Test 
Mathematics test 

Students who scored at least 
in the 85th percentile on the 

Cognitive Abilities Test 
Quantitative assessment 

These students who meet 
two criteria are placed in 
accelerated math with 
teacher recommendation 

Figure 1 

Assignment of Sixth Grade Math Classes 
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Students were assigned to either accelerated math, standard math, or resource 

math in sixth grade, based on a combination of Cognitive Abilities Test (CoGAT) 

quantitative percentile, Iowa Test of Basic Skills (ITBS) Mathematics Total percentile 

rank, and fourth grade Criterion Reference Competency Test (CRCT) mathematics score. 

If a student's CoGAT quantitative percentile rank was greater than 85%, ITBS 

Mathematics Total percentile rank is greater than 85%, and they achieved a score of 850 

or higher on the fourth grade math section of the CRCT, they were recommended for 

accelerated math. Students who did not meet any one or all of the criteria were placed in 

accelerated math based on a teacher's recommendation. Regular education students who 

are not placed in accelerated math are placed in standard math. Special education students 

were placed in either accelerated math, standard math, math taught using the 

collaborative model with one regular education and one special education teacher, or 

resource math. Special education students must have met the same criteria as regular 

education students in order to have been placed in accelerated math. Special education 

students who did not qualify for accelerated math were placed in either standard math, 

collaborative math, or resource math based on their Individual Education Plan. 

Research Questions and Hypotheses 

This study sought to answer questions regarding the impact of instruction in sixth 

grade accelerated mathematics as compared to those not receiving instruction in 

accelerated math on closing the achievement gaps between Black and White students, 

Hispanic and White students, plus Asian and White students as measured by the 

Mathematics section of the Criterion-Referenced Competency Test (CRCT). 
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Research Question 1: Is there a decrease in 2008 fifth grade and 2009 sixth grade Black-

White mean differentials in mathematics performance as measured by the Criterion-

Referenced Competency Test for students enrolled in accelerated math as compared to 

those not enrolled in accelerated math? 

Research Question 2: Is there a decrease in 2008 fifth grade and 2009 sixth grade 

Hispanic-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math? 

Research Question 3: Is there a decrease in 2008 fifth grade and 2009 sixth grade Asian-

White mean differentials in mathematics performance as measured by the Criterion-

Referenced Competency Test for students enrolled in accelerated math as compared to 

those not enrolled in accelerated math? 

Hypothesis 1: There is a decrease in 2008 fifth grade and 2009 sixth grade Black-White 

mean differentials in mathematics performance as measured by the Criterion-Referenced 

Competency Test for students enrolled in accelerated math as compared to those not 

enrolled in accelerated math. 

Null Hypothesis 1: There is not a decrease in 2008 fifth grade and 2009 sixth grade 

Black-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math. 

Hypothesis 2: There is a decrease in 2008 fifth grade and 2009 sixth grade Hispanic-

White mean differentials in mathematics performance as measured by the Criterion-
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Referenced Competency Test for students enrolled in accelerated math as compared to 

those not enrolled in accelerated math. 

Null Hypothesis 2: There is not a decrease in 2008 fifth grade and 2009 sixth grade 

Hispanic-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math. 

Hypothesis 3: There is decrease in 2008 fifth grade and 2009 sixth grade Asian-White 

mean differentials in mathematics performance as measured by the Criterion-Referenced 

Competency Test for students enrolled in accelerated math as compared to those not 

enrolled in accelerated math. 

Null Hypothesis 3: There is not a decrease in 2008 fifth grade and 2009 sixth grade 

Asian-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math. 

Respondents 

The sample consisted of students enrolled in sixth grade for the 2008-2009 school 

year in a middle school in a large suburban school district in the southeastern United 

States. The data collected was archived by the middle school and all information that 

identified individual students was removed. Information for a total of 851 students was 

collected. Demographics of the students are presented in Table 5 below. 
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Table 5 

Demographics of Respondents 

Description n 
Gender 
Male 
Female 

444 
407 

Ethnicity 
Asian 49 
Black 279 
Hispanic 63 
White 429 

Socioeconomic 
Free Lunch 215 
Reduced Price Lunch 78 
Full Price Lunch 558 

Standardized test data was also provided. Standard scores were used for the 

Cognitive Abilities Test (CoGAT) and Iowa Test of Basic Skills (ITBS). Scaled scores 

were utilized for the Criterion-Referenced Competency Tests (CRCT). Scaled scores for 

the fourth grade CRCT were based on a scale for which 300 was considered Meets and 

the fifth and sixth grade CRCT were based on a scale for which a scale score of 800 was 

considered Meets. Normality tests were performed for each variable as shown in Table 6. 

Due to the large sample size, tests for departures from normality will be tend to be 

statistically significant, however the variable skewnesses were close to zero indicating 

that the variables were close to normal. The Kurtoses are close to zero which indicates 

distributions close to normal. 
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Table 6 

Normality Tests 

Name 
CoGAT 
Quantitative 
ITBS Math 
Total 
CRCT 4th 

Grade Math 
CRCT 5th 

Grade Math 
CRCT 6th 

Grade Math 

N 
758 

767 

735 

782 

849 

Mean 
107.38 

220.42 

340.29 

836.68 

836.35 

SD 
13.265 

21.895 

31.108 

36.644 

32.509 

Min 
64 

165 

251 

742 

763 

Max 
149 

278 

423 

990 

950 

Normal? 
No 

No 

No 

No 

No 

Skewness 
0.30 

0.20 

0.32 

0.41 

0.69 

Kurtosis 
0.35 

-0.34 

0.27 

0.99 

0.80 

A Pearson correlation coefficient was calculated for relationship between the 

2009 sixth grade mathematics Criterion-Referenced Competency Test (CRCT) scaled 

score and several predictors. A strong, positive correlation was found between the 2007 

fifth grade Iowa Test of Basic Skills (ITBS), the 2007 fourth grade math CRCT scale 

score, and the 2008 fifth grade math CRCT scale score. Although a moderate significant 

correlation was found for the 2007 fifth grade Cognitive Abilities Test this variable was 

excluded from the linear regression equation. Gender and free and reduced lunch status 

were excluded because due to their lack of contribution to the overall multiple 

correlation. See Table 7 for details. 



Table 7 

Correlations 

Pearson 
Correlation 

Sig (1-
tailed) 

CRCT6MathSCS 

XGN 

Xmeals 

CogatSSQuan 

ITBSMathSS 

CRCT4MathSCS 

CRCT5MathSCS 

CRCT6MathSCS 

XGN 

Xmeals 

CogatSSQuan 

ITBSMathSS 

CRCT4MathSCS 

CRCT5MathSCS 

CRCT6 
Math 
SCS 

1 00 

01 

24 

52 

67 

65 

65 

40 

00* 

00* 

00* 

00* 

00* 

XGN 
01 

1 00 

01 

12 

01 

00 

-09 

40 

37 

00* 

40 

47 

01* 

X meals 
24 

01 

1 00 

23 

21 

26 

23 

00* 

37 

00* 

00* 

00* 

00* 

Cogat 
SS Quan 

52 

12 

23 

1 00 

66 

60 

47 

00* 

00* 

00* 

00* 

00* 

00* 

ITBS 
Math SS 

67 

01 

21 

66 

1 00 

69 

64 

00* 

40 

00* 

00* 

00* 

00* 

CRCT4 
Math 
SCS 

65 

00 

26 

60 

69 

1 00 

58 

00* 

47 

00* 

00* 

00* 

00* 

CRCT5 
MathSC 

S 
65 

-09 

23 

47 

64 

58 

1 00 

00* 

01* 

00* 

00* 

00* 

00* 

* Indicates p<.05 

Next a multiple regression equation was developed with predictor variables from 

sixth grade students who were not in accelerated mathematics for the 2008-2009 school 

year to predict the sixth grade Criterion-Referenced Competency Test (CRCT) 

mathematics scale score. As mentioned previously the predictor variables used were the 

students' 2007 fifth grade Iowa Test of Basic Skills (ITBS) total mathematics scale score, 

2008 fifth grade CRCT mathematics scale score, and 2007 fourth grade CRCT 

mathematics scale score. A significant regression equation was found (F(3,567) = 251.17, 

p < .001), with an R2 of .57. Students' predicted sixth grade CRCT score was equal to 

419.252 + .397(ITBSMathSS) + .273(CRCT5MathSCS) + .291 CRCT4MathSCS), where 

ITBSMathSS was the 2007 fifth grade ITBS total math scale score, CRCT5MathSCS was 
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the 2008 fifth grade CRCT math scale score, and CRCT4MathSCS was the 2007 fourth 

grade CRCT math scale score. As indicated by the scatter plot and histogram below the 

dependent variable was normally distributed around the prediction line. 

Scatterplot 

950 00-

900 00' 

o 

850 0 0 -

o 
a. 
o 

800 00-

7S0 00-

Dependent Variable: CRCT6MathSCS 

BO O O ( D O O 
O QTO3DO O O 

780 00 
! 1 

800 00 820 00 
1 1 

860 00 880 00 840 00 

Regression Adjusted (Press) Predicted Value 
900 00 

Figure 2 

Scatterplot 
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Histogram 

Dependent Variable: CRCT6MathSCS 

Mean =0 07 
SttJ Dev =0 987 

N =57S 

- 4 - 2 0 2 

Regression Standardized Residual 

Figure 3 

Histogram 

Additional linear regression equations were calculated for each ethnicity to 

determine if the developed equation was a good predictor for each ethnicity. Figure 4 

below indicates that the regression equations for Whites, Blacks, Hispanics, and Asians 

all had similar intercepts and slopes to the original regression equation and therefore the 

pooled regression equation was a good predictor for all ethnicities. 
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900 00-
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HISPANIC 
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780 00-
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BLACK P" Linear = 0 652 

HISPANIC B- Linear = 0 593 
WHITE R2 Linear = 0 495 
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Figure 4 

Adjusted Predicted Values 

The next step was to use the regression equation developed from the scores of the 

students enrolled in regular mathematics to predict the sixth grade Criterion-Referenced 

Competency Test math scores for all students who were enrolled in sixth grade in the 

2008-2009 school year. Residuals or gain scores were then calculated by subtracting the 

predicted Criterion-Referenced Competency Test (CRCT) math score from the actual 

CRCT math score for sixth grade students enrolled in regular and accelerated 

mathematics for the 2008-2009 school year. Mean gain scores were calculated by 

subtracting the predicted scores of each student from their actual score on the CRCT. 
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Before determining if there was a statistical decrease in the ethnic gaps it was 

important to determine whether the accelerated math course increased student test 

performance for all ethnicities beyond what would be expected from their predicted 

CRCT scores. The null hypothesis was that their gain scores would average zero or less. 

That is, they would not tend to perform higher than predicted. The alternative hypothesis 

was that they would average higher than predicted by the multiple regression equation 

developed on those students not in accelerated math. As shown by Table 8 below, the t 

test was statistically significant (7=5.29, p<001). Students in accelerated math gained an 

average of 12.48 points on the 6l grade CRCT mathematics test by comparison to how 

well they were expected to do. 

Table 8 

One-Sample Test 

Test Value = 0 

pooled_gain 

t 

5 285 

df 

104 

Sig (2-tailed) Mean Difference 

000 12 4804762 

95% Confidence Interval of the 

Difference 

Lower Upper 

7 797310 17 163642 

The researcher then looked at gain scores for each ethnicity to see if significant 

increases were obtained by students enrolled in accelerated math. As shown in Table 9, 

the null hypothesis was that the mean gains for each ethnicity would be zero, or that 

accelerated math students in each ethnicity would do no better than predicted by the 

multiple regression equation. The alternative hypothesis was that accelerated math 

students in each ethnicity would make significant gains. The null hypothesis was rejected 
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for White, Asian, and Hispanic students in accelerated math. The null hypothesis was not 

rejected for Black students enrolled in accelerated math. 

A significant difference was found for Asians (t(\4) = 3.27\,p < 0.05). The actual 

mean gain score of 23.43 was significantly greater than the predicted mean gain scores of 

students enrolled in accelerated math for Asians. A significant difference was found for 

Hispanics (/(6) = 2.238,p < 0.05). The actual mean gain score of 21.33 was significantly 

greater than the predicted mean gain scores of students enrolled in accelerated math for 

Hispanics. A significant difference was found for Whites (t(67) = 4.229, p < 0.05). The 

actual mean gain score of 11.54 was significantly greater than the predicted mean gain 

scores of students enrolled in accelerated math for Whites. The difference in mean gain 

scores of 5.72 for Blacks was not significant (7(11) = .743,p > .05). 

Table 9 

Gain Scores 

One-Sample Test 

ASIAN 

BLACK 

HISPANIC 

WHITE 

RESIDUAL 

RESIDUAL 

RESIDUAL 

RESIDUAL 

t 

3 271 

743 

2 238 

4 229 

df 

Test Value = 

14 

11 

6 

67 

Sig 

= 0 

(2-tailed) 

006 

473 

067 

000 

Mean Difference 

23 43467 

5 72333 

21 32786 

11 54269 

Lastly, a one-way Analysis of Variance (ANOVA) comparing the gain scores 

among ethnic groups was completed. As shown in Table 10, no significant difference was 

found (F(3, 98) = \.6S,p > .05). Although there were observable sample mean gains 
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among the ethnic groups for those students who took accelerated math, sample size may 

not have been sufficient to reject the null hypothesis. 

Table 10 

Anova 

ANOVA 

Between Groups 

Within Groups 

Total 

Sum of Squares 

2903 702 

56370 137 

59273 840 

df Mean Square 

3 967 901 

98 575 205 

101 

F 

1 683 

Sig 

176 

Tamhane's Post Hoc test was used to determine whether to reject the null 

hypothesis for each research question. 

Research Question 1: Is there a decrease in 2008 fifth grade and 2009 sixth grade Black-

White mean differentials in mathematics performance as measured by the Criterion-

Referenced Competency Test for students enrolled in accelerated math as compared to 

those not enrolled in accelerated math? 

Research Question 2: Is there a decrease in 2008 fifth grade and 2009 sixth grade 

Hispanic-White mean differentials in mathematics performance as measured by the 

Criterion-Referenced Competency Test for students enrolled in accelerated math as 

compared to those not enrolled in accelerated math? 

Research Question 3: Is there a decrease in 2008 fifth grade and 2009 sixth grade Asian-

White mean differentials in mathematics performance as measured by the Criterion-
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Referenced Competency Test for students enrolled in accelerated math as compared to 

those not enrolled in accelerated math? 

Conclusion: The researcher failed to reject the null hypothesis for all research questions. 

Although sixth grade White, Black, Hispanic, and Asian students enrolled in accelerated 

math performed better than predicted by the multiple regression equation using 

information from sixth grade students in regular math, a significant difference was not 

found between predicted mean gain scores and actual mean gain scores for White and 

Black, White and Hispanic, or White and Asian students. White accelerated math 

students had a mean gain score of 11.54 {sd = 22.51) and Black accelerated math students 

had a mean gain score of 5.72 (sd = 26.68). Hispanic accelerated math students had a 

mean gain score of 21.33 (sd= 25.22). Asian accelerated math students had a mean gain 

score of 23 A3 (sd = 27.75). 

Table 11 

Multiple Comparisons using Tamhane 

Multiple Comparisons using Tamhane 

WHITE ASIAN 

BLACK 

HISPANIC 

Mean Difference 

(l-J) 

-11 95224 

5 82209 

-9 80257 

Std Error 

7 68388 

818922 

9 91449 

Sig 

587 

982 

928 

Although the researcher failed to reject the null hypothesis that instruction in 

accelerated math significantly reduces the achievement gaps among federally defined 

ethnic groups, there were several findings that are encouraging for school leaders. All 

ethnic groups studied showed gains in achievement levels beyond what was predicted, 
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and all gains but those made by Black students were significant. These results duplicate 

findings from previous studies indicating that instruction in higher levels of mathematics 

increases achievement levels (Berends & Penaloza, 2008; Rampey, Dion, & Donahue, 

2009). Results were encouraging enough to warrant further study with a larger sample 

size that includes all sixth graders in the district. 



CHAPTER 5 

SUMMARY, DISCUSSION, CONCLUSIONS, AND IMPLICATIONS 

Summary of the Study 

In this study the researcher sought to determine if achievement gaps in 

mathematics between White and Asian, White and Hispanic, and White and Black sixth 

grade students were decreased significantly for students who received instruction in the 

accelerated math curriculum as opposed to students who received instruction in the 

regular math curriculum. Researchers analyzing National Assessment of Educational 

Progress (NAEP) trend data in the area of mathematics concluded that although gains 

were made in closing achievement gaps between White and Black students as well as 

White and Hispanic students over the last three decades, there has been no significant 

decrease or increase in the achievement gaps between these ethnic groups since 2004 

(Rampey, Dion, & Donahue, 2009). Although trend data is not available for the 

comparisons between White and Asian students, Asian students outperformed all other 

federally defined ethnic groups on the 2008 NAEP assessments (The Nation's Report 

Card: Mathematics, 2009; Governor's Office of Student Achievement, 2008). 

The quasi-experimental research design for this study utilized linear regression to 

analyze the data. Controls were implemented for certain preexisting individual 

differences among the students. Fifth grade Iowa Test of Basic Skills Math Total Scale 

94 
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Score, fourth grade Criterion-Referenced Competency Test (CRCT) math scale score, 

and fifth grade CRCT math scale score from students enrolled in standard sixth grade 

math were used to develop a prediction equation. All ethnic groups studied showed 

significant mean gains in their mathematics score, scoring better than predicted. Gains 

were significant for Asian, Hispanic, and White students. The Analysis of Variance 

(ANOVA) and Tamhane post hoc tests, however, did not show significant differences 

between predicted and actual mean gains between White and Black, White and Hispanic, 

or White and Asian students. The null hypothesis was not rejected for all three research 

questions. 

Summary of Major Findings 

In order to determine if the achievement gaps were smaller for sixth grade 

students in accelerated mathematics than for students not enrolled on accelerated 

mathematics a regression equation was developed utilizing data from students enrolled in 

standard math to predict scores for students enrolled in accelerated math. Predictor 

variables included fourth and fifth grade Criterion-Referenced Competency Test (CRCT) 

math scale scores, and fifth grade Iowa Test of Basic Skills (ITBS) math scale scores. 

Predicted CRCT math mean scores were calculated for students enrolled in accelerated 

math. 

One-sample t tests were conducted to determine if actual Criterion-Referenced 

Competency Test (CRCT) mean math scores for each ethnicity were significantly 

different than predicted mean CRCT math scores. Asian, Black, Hispanic, and White 

students enrolled in accelerated math all had mean CRCT math scores that were greater 
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than the predicted mean gain score. Asian students scored 23.43 points better than 

predicted, Black students scored 5.72 points better than predicted, Hispanic students 

scored 21.33 points better than predicted, and Whites students scored 11.54 better than 

predicted. These positive differences were significant for Asian, Hispanic, and White 

students, but not for Black students. In order to answer the research questions of whether 

there was a significant difference in mean gain scores between Black and White students, 

Asian and White students, or Hispanic and White students, Tamhane's post hoc test was 

used to analyze the data. Significant differences were not found between predicted and 

actual mean gain scores for Black and Whites students, Asian and Whites students, or 

Hispanic and White students. The null hypothesis was not rejected for any of the three 

research questions. 

Discussion of Findings 

The persistent achievement gap between Black and White students and Hispanic 

and White students has an impact on the nation's Gross Domestic Product in the hundreds 

of billions of dollars and has the economic impact of a persistent recession (McKinsey & 

Company, 2009). Asian students outperform all federally defined ethnicities on national 

and Georgia state mathematics assessments (The Nation's Report Card: Mathematics, 

2009; Governor's Office of Student Achievement, 2008). The achievement gap persists 

between White and Black students even after controlling for socioeconomic status, 

neighborhood and family characteristics, and school quality measures (Fryer & Levitt, 

2004). Poor academic achievement leads to lower earnings, poorer health, and higher 

incarceration rates (McKinsey & Company). Also of concern, White students outperform 
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Black and Hispanic students, Asian students outperform all other ethnicities at all 

socioeconomic levels, and achievement gaps between Black and Whites students and 

Hispanic and Whites students exist even before kindergarten (Clotfelter, Ladd, & Vigdor, 

2006; Grissmer & Eisemen, 2008; Fryer & Levitt, 2004; McKinsey & Company). 

This study focused on enrollment in an accelerated math curriculum, an initiative 

that educational leaders can implement immediately within their own school. Previous 

research has suggested that within-school initiatives have a greater impact on increasing 

student achievement and decreasing the achievement gaps between ethnicities than 

between-school initiatives (Berends & Penaloza, 2008; Cook & Evans, 2000; Gamoran, 

1987). Cook and Evans stated an increase in the number of Blacks students enrolled in 

higher level math classes as one within-school characteristic that explained the decrease 

in the Black-White achievement gap. Other researchers also focused on increased access 

to higher level mathematics courses as a factor on increased math scores on the National 

Assessment of Educational Progress (NAEP) and in the decreased achievement gaps over 

the last three decades between Black and White students, and Hispanic and White 

students (Berends & Penaloza; Lee, 2002; Rampey, Dion, & Donahue, 2009). Hallinan 

(2004) concludes that when student ability is controlled, students in higher ability classes 

make greater achievement gains than those in low ability groups. Hallinan also concludes 

that students benefit from a more rigorous curriculum regardless of academic 

background, ability level, or race. 

The researcher studied students enrolled in sixth grade during the 2008-2009 

school year at a middle school serving grades six through eight in a large suburban 
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county located in the Southeastern United States. Information for 851 students was 

collected. A regression equation was developed which utilized 2007 fourth grade 

Criterion-Referenced Competency Test (CRCT) math scale scores, 2008 fifth grade 

CRCT math scale scores, and 2007 fifth grade Iowa Test of Basic Skills (ITBS) total 

math scale scores from sixth grade students enrolled in regular math to predict the sixth 

grade CRCT math scale score for students enrolled in accelerated math. Predicted CRCT 

math scores for students enrolled in accelerated math were then calculated using the 

regression equation. These predicted scores were then subtracted from the actual CRCT 

math scores to determine the residual or gain score. A one-sample t test determined that 

the mean gains made by students enrolled in accelerated math were significantly higher 

than predicted. This finding supports previous research that students enrolled in advanced 

math classes make greater gains in achievement than students not enrolled in advanced 

math classes (Berends & Penaloza; Lee, 2002; Rampey, Dion, & Donahue, 2009; 

Hallinan, 2004). 

Mean gain increases for each ethnicity were then calculated for students enrolled 

in accelerated math. The difference in mean gain scores for Blacks of 5.72 was not 

significant (t{\ 1) = .743,p > .05). A significant difference in the actual mean gain score 

of 23.43 was found for Asians (?(14) = 3.271,/? < 0.05). The actual mean gain score for 

Hispanics of 21.33 was also significant (/(6) = 2.238,/) < 0.05). The actual mean gain 

score of 11.54 for Whites was also significant (7(67) '= 4.229, p < 0.05). Although White 

students, Hispanic students, and Asian students performed better than predicted on the 



sixth grade math Criterion-Referenced Competency Test the researcher failed to reject 

the null hypothesis for all three research questions. 

The achievement gap between White and Black students enrolled in accelerated 

math did not decrease significantly from what was predicted. In fact, the gap between 

White and Black student actually grew because Black students had a lower mean gain 

increase than White students. Past research has concluded that the Black-White 

achievement gap in mathematics is more pronounced in the same coursework than over 

all courses (Gamoran, 1987). Other research has concluded that Blacks do not gain as 

much as Whites when placed in a higher level class (Hallinan, 2004). Hallinan suggested 

that because in general Blacks have weaker academic achievement than Whites simply 

placing students in more rigorous classes will not produce the change necessary to close 

the achievement gap. The findings of this study support Hallinan's suggestion. The 

findings of this study also support the conclusion of Fryer and Levitt (2004) that Black-

White achievement gaps existing before kindergarten increased by the end of first grade 

with Black students continuing to fall behind in mathematics through eighth grade. 

Ogbu (2004) suggested the Black student cannot be separated from Black history 

and culture. Ogbu stated the rejection of behaviors and attitudes considered acting White 

is detrimental to Black academic performance. Negative societal, community, and school 

pressures are important contributing factors to discouraging high academic achievement 

among Black students (Ogbu). Simply placing students in higher level classes is not 

sufficient to improve achievement; successful Black students must also have strong 

family support, be selective when choosing friends, and avoid negative peer pressure 
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(Ogbu). Tyson, Darity, and Castellino (2005) posited that negative pressure to do well in 

school is not unique to Black students. They concluded that low socioeconomic students, 

both Black and White, displayed oppositional attitudes towards students they perceived to 

be in power, such as high achieving students. Opposition to high achievement is more an 

issue of the culture of the school than an issue of student ethnicity (Tyson, et al.). 

The gap between predicted and actual mean gains for Hispanic and White 

students also did not decrease significantly; however, mean gain scores for Hispanic 

students enrolled in accelerated math were greater than mean gain scores for White 

students enrolled in the same course. In a longitudinal study tracking Hispanic students, 

Reardon and Galindo (2009) found the achievement gap between Hispanic and White 

students in mathematics closed between kindergarten and fifth grade. Fryer and Levitt 

(2004) similarly concluded that although Hispanic-White achievement gaps exist at the 

beginning of kindergarten, unlike Black students the achievement of Hispanic students 

does not fall behind the achievement of White students through the end of first grade. As 

with the Black-White achievement gap, the Hispanic-White achievement gap is greater in 

the same coursework than over all courses (Gamoran, 1987). However, Gamoran found 

that the Hispanic-White gap within the same coursework is much smaller than the Black-

White achievement gap. Another longitudinal study that followed students in North 

Carolina in grades three through eight also found that Hispanic students closed the gap in 

math with their White peers (Clotfelter, Ladd, & Vigdor, 2006). Clotfelter, et al. found 

that the Hispanic-White achievement gap closed by the end of fifth grade with Hispanic 
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students exceeding White students by . 1 standard deviations in math performance by the 

end of eighth grade. 

Asian students enrolled in accelerated math gained about twice as much as White 

students enrolled in accelerated math. There was not a significant difference between 

predicted mean gain scores and actual mean gain scores for Asian and White students and 

as with Black and White students, the gap between Asian and White students mean 

mathematics scores actually increased. Similarly, Clotfelter, Ladd, and Vigdor (2006) 

concluded in their longitudinal study of third through eighth graders that Asian students 

made greater progress than White students in mathematics and achieved at higher levels 

than Whites in math for all grades studied. Historically, Chinese Americans, and other 

Asian subgroups, benefitted from desegregation efforts aimed at Black students in the 

mid-twentieth century as they were also considered colored (Pearce, 2006). Chinese 

Americans have a higher percentage of students who obtain a bachelors degree or higher 

than all other ethnic groups (Pearce). Pearce concludes that the success of Chinese 

Americans is because the culture of success is embedded from their homeland. However, 

other researchers caution against relying on cultural explanations for the educational 

success of Asian students because it perpetuates stereotypes that encourage racism 

through separatism (Ng, Lee, & Pak, 2007). Ng, et al. also caution against falling back on 

the model minority image and assuming all Asian students are high achieving because it 

ignores Asian races that are low achieving and perpetuates stereotypes. 
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Conclusions 

Student Approaches to Learning, a theoretical framework first introduced as 

Approach to Learning by Marton and Saljo in 1976, frames the conclusions of this study 

(Biggs, Kember, & Leung, 2001). Researchers Marton and Saljo (1976a) working with 

Swedish university students in the 1970's concluded the levels of outcome and the ability 

to understand the material studied depended on the level of processing that a student 

employed, either surface-level processing or deep-level processing (1976a). Further 

research led Marton and Saljo (1976b) to conclude that the type of learning a student 

employed, surface or deep, was affected by how the students anticipated the demands of 

the task. 

Biggs, Kember, and Leung (2001) advanced the work of previous researchers in 

order to develop the theoretical framework for Student Approaches to Learning based on 

factors that impact student learning such as student task-demand perception and 

instructional activities that are learning related (Biggs, et al., 2001). Interactions between 

student approaches to learning and instructional context determine whether deep-level 

learning takes place (Biggs, et al. 2001; Entwistle, 1991). The Student Approaches to 

Learning theory states that the teacher and the student are responsible for educational 

outcomes (Biggs, et al., 2001). The teacher provides instruction that requires students to 

use higher order thinking skills, but the student must engage in the task at hand (Biggs, et 

al.,2001). 

Although Biggs, Kember, and Leung (2001) utilized the Student Approaches to 

Learning (SAL) theory to develop questionnaires utilized at the university level, this 
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theory is applicable to students enrolled in accelerated math. Researchers such as Berends 

and Penaloza (2008) in the field of education have concluded that students achieve at 

higher rates when enrolled in more challenging mathematics classes coinciding with 

SAL's task demand perception (Biggs, et al., 2001; National Center for Education 

Statistics, 2008). The instructional strategies required of accelerated math teachers 

coincided with the requirements of the instructional responsibilities of the SAL theory 

(Biggs, et al., 2001). These strategies include activities that are collaborative and 

discovery-based, assessment that is utilized to produce conceptual change, and 

questioning that is focused on idea development (Biggs, et al., 2001). 

Sixth grade students enrolled in accelerated math made significant gains over 

predicted scores based on students not enrolled in accelerated math (t=5.29, p < .001). 

School leaders focused on improving student achievement in the area of mathematics will 

be interested in the mean gain of 12.48 points on the mathematics section of the 

Criterion-Referenced Competency Test (CRCT) over predicted scores for sixth grade 

students enrolled in accelerated math. Asian students, White students, and Hispanic 

students enrolled in accelerated math all made significant gains in mean math scores on 

the CRCT as compared to sixth grade students not enrolled in accelerated math. Black 

students enrolled in accelerated math did have a mean gain in their math score as 

compared to Black students not enrolled in accelerated math; however, it was not 

statistically significant. A small sample size for Black students may have precluded 

finding a significant gain. School leaders concerned with advancing math achievement 
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for federally defined ethnic groups can refer to this study as basis for placing more 

students in challenging math classes. 

The quasi-experimental design of the study also supports school leaders who wish 

to place more students in advanced math classes as a strategy for improving student 

achievement. The independent variable was instruction in sixth grade accelerated 

mathematics and the dependent variable was the score on the sixth grade Criterion-

Referenced Competency Test (CRCT). Although achievement gaps between White 

students and Asian, Hispanic, and Black students did not close significantly, this was due 

in part to the fact that each ethnicity made significant gains, except Black students who 

did not regress. School leaders can conclude that instruction in accelerated math had a 

direct impact on the increased achievement for White, Asian, and Hispanic students. 

Implications 

School leaders are challenged with closing the achievement gaps between 

federally defined ethnic groups (Georgia Accountability Workbook, 2007). The No Child 

Left Behind Act of 2001 states 100% of students must meet or exceed expectations on 

state criterion referenced assessments by 2014 (Georgia Accountability Workbook). 

Ethnic achievement gaps in mathematics for Georgia students are not closing at a rate 

accelerated enough to meet federal guidelines (Governor's Office of Student 

Achievement, 2008). School leaders responsible for improving student achievement in 

mathematics for all ethnic groups need information that is immediately actionable. This 

study provided research based conclusions that instruction in accelerated mathematics 

significantly increased student achievement for Asian, Hispanic, and White students. 
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Although Black students in this study did make gains, the gains were not statistically 

significant. 

School leaders, who may be concerned that instruction in accelerated mathematics 

did not significantly reduce ethnic achievement gaps in this study, can point to the study's 

findings concerning increases for individual ethnicities as a basis for placing more 

students in accelerated mathematics programs. It is not the researcher's suggestion that all 

students be placed in accelerated mathematics; however, the suggestion is that more 

students be placed in rigorous mathematics courses to maximize their achievement. More 

study is needed with a larger sample, as this may allow a researcher to determine the 

impact of instruction in accelerated mathematics across an entire district, as opposed to 

one middle school. It may also be of interest to conduct a long-range study with these 

same students to determine if they will continue to make gains even if they do not remain 

on the accelerated math track. 

It is also the suggestion of the researcher that future studies discontinue the use of 

the White student population as the benchmark against which all other ethnicities are 

compared in the area of mathematics. Researchers have concluded that Asian students are 

outperforming all other ethnicities on state and national math assessments (Governor's 

Office of Student Achievement, 2008; The Nation's Report Card: Mathematics, 2009). A 

longitudinal study that followed students from grades three through eight indicated that 

Asians made greater progress at all grade levels than Blacks, Hispanics, or Whites even 

after controlling for family and personal characteristics such as parental education and 

free or reduced lunch status (Clotfelter Ladd, & Vigdor, 2006). On the Program for 
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International Student Assessment (PISA) mathematics assessment administered by the 

Organization for Economic Cooperation and Development, six of the top ten average 

scores were earned by students from Asian counties (Dillon, 2010; PISA 2009 Results: 

Executive Summary, 2009). On the PISA assessment the average score of 487 for 

students from the United States earned them a thirty-first place finish well below the 497 

average for all students from all countries (Dillon; PISA 2009 Results: Executive 

Summary). Educational leaders focused on closing the ethnic achievement gap in 

mathematics among all students should consider comparing all other ethnicities not to 

White students, but to Asian students. 

Conclusion 

There are persistent ethnic achievement gaps in mathematics between White and 

Black students and White and Hispanic students (Magnuson & Waldfogel, 2008). 

Although there is no trend data available researchers have concluded that there are 

achievement gaps between Asian students and all other federally defined ethnicities in the 

area of mathematics (Rampey, Dion, & Donahue, 2009). The Black-White and Hispanic-

White achievement gap has the impact of a persistent recession and has an effect on the 

Gross Domestic Product of the United States in the hundreds of billions of dollars 

(McKinsey & Company, 2009). School leaders in Georgia are tasked with closing these 

ethnic achievement gaps in order to meet the requirements of the No Child Left Behind 

Act that 100% of students meet or exceed standards on the Criterion-Referenced 

Competency Test by the 2013-2014 school year (Georgia Accountability Workbook, 

2007; Governor's Office of Student Achievement, 2008). 
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The findings of this study provided school leaders with immediately actionable 

information. Instruction in accelerated math is beneficial for Asians, Blacks, Hispanics, 

and White students. Although the researcher was unable to reject the null hypotheses that 

instruction in accelerated math closes the ethnic achievement gaps among students, the 

results of this study encourage a study of a larger sample of students. School leaders are 

encouraged to place more students in more rigorous mathematics classes in order to raise 

student achievement. There is reason to hope that school leaders can look to instruction in 

accelerated math as a method for raising achievement for all ethnicities and that the 

ethnic achievement gaps in math can be significantly reduced. 
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