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Many researchers have suggested that teacher quality and student achievement, 
especially in mathematics, are two significant challenges for schools. For example, 
educational researchers (Ballou & Podgursky, 2000b; Darling-Hammond, 2000; 
Goldhaber & Brewer, 2000; Monk, 1994; Wenglinsky, 2000a; Wilson, Floden, & 
Ferrini-Mundy, 2001) have conducted various studies to determine teacher 
qualifications that impact student achievement. In order to enhance mathematics 
achievement, it is important for educators in Alabama and across the United States to 
understand the relationship between teacher qualifications and student achievement in 
mathematics. The purpose of this study was to assess whether or not there is a 
statistically significant difference in teacher qualifications that might help to predict the 
vi 
academic performance of middle school students on the mathematics portion of the 
Alabama Reading and Math Test (ARMT). Using a theoretical framework which 
suggests that teacher qualifications impact or have a relationship to student 
achievement in mathematics, this study examined the relationship between the factors 
of teacher preparation, certification, and teaching experience with the mathematics 
achievement of their students. Measures of teacher qualifications included four 
independent variables: (a) the number of mathematics semester hours completed, (b) 
type of teacher certification, (c) the teacher?s total number of years teaching 
mathematics, and (d) the teacher?s total number of years teaching middle school 
mathematics. Twenty full-time mathematics teachers from 7 of the 8 traditional (non-
magnet) middle/junior high schools located in the Montgomery Public School (MPS) 
District, Montgomery, Alabama participated in this causal-comparative study. All 
participants completed a Teacher Background Survey. The survey results were later 
matched with student data from the 2007 administration of the Alabama Reading and 
Math Test (ARMT). The responses to the teacher surveys were analyzed using a t-test. 
Findings from this study indicated that a significant relationship does exist between 
teacher qualifications and student achievement. Specifically, the findings revealed that 
students with mathematics teachers who had 5 or more years experience performed 
better on the math portion of the Alabama Reading and Math Test (ARMT). This study 
also found that if the teacher had a traditional secondary mathematics certification then 
his or her students tended to score higher on the ARMT compared to teachers with 
alternative certification. 
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I. INTRODUCTION 
 
Overview 
For many years, educators and researchers have debated which school variables 
influence student achievement (Darling-Hammond, 2000). Recently, more than 25 states 
have enacted legislation to improve teacher recruitment, education, quality, certification, 
or professional development (Darling-Hammond, 1998). Since new standards for student 
learning have been introduced across the states, greater attention has been given to the 
role that teacher quality plays in student achievement (National Commission on Teaching 
and America?s Future, 1996). Ferguson (1991) concluded from his research in Texas and 
elsewhere, ?Good teachers have distinguishable impacts on student exam scores? (p. 
465). Similarly, William Sanders (1998) found that the ?single largest factor affecting 
academic growth of populations of students is differences in effectiveness of individual 
classroom teachers? (p. 27).  
The responsibility for student achievement and performance is being more closely 
assessed through accountability systems that measure the adults, not just the children 
(Reeves, 2004). Districts and individual schools are held accountable to ensure that all 
student subgroups reach identified state standards within the designated time frame 
(Jerald & Haycock, 2002). Ontario?s Education Minister, Janet Ecker (1999), indicated 
that governments must require teachers to have sufficient skills and knowledge in order 
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to maintain teacher certifications and to provide the highest level of education to students. 
Due to the increased standards, schools must show evidence of student proficiency in the 
areas of mathematics, reading, and science in addition to creating a more rigorous 
curricula (Camphire, 2003; Voke, 2002). The No Child Left Behind Act (NCLB) of 2001 
requires that all teachers in core academic subjects be highly qualified by the end of the 
2005?2006 school year (U.S. Department of Education, 2004). NCLB stipulates that to 
be considered highly qualified, teachers must demonstrate that they have sufficient 
subject-matter knowledge and teaching skills to be effective teachers. Specifically, highly 
qualified teachers must 
? have obtained full state certification as a teacher or passed the state teacher 
licensing examination and hold a license to teach in the state, 
? have demonstrated subject matter competency in each of the academic 
subjects he or she teaches, and 
? hold a minimum of a bachelor?s degree. 
Despite this emphasis on teacher qualifications in NCLB, surprisingly little 
research exists that links the qualifications of individual teachers to the performance level 
of students in their classrooms (Greenberg, Rhodes, Ye, & Stancavage, 2004). Greenberg 
et al. (2004) found that much of the research in the field has been conducted with state or 
district level aggregate data on teacher qualifications, rather than with data on individual 
teachers and their students. 
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Statement of the Research Problem 
 In Alabama, the 7?8 grade span has the lowest percentage of students scoring at 
proficient levels on the math portion of the Alabama Reading and Math Test (ARMT). 
During the 2007 administration of the ARMT, the percentage of students scoring 
proficient in grades 6?8 was as follows: Grade 6?73%, Grade 7?60%, and Grade 8?67% 
(Alabama State Department of Education, 2007b). The ARMT is a criterion-referenced 
test based on Alabama?s academic content standards in reading and mathematics. Test 
scores reflect student performance compared to the criteria, which is the Alabama Course 
of Study (Alabama Department of Education, 2007b).  
The No Child Left Behind Act requires schools to bring all students to a 
?proficient? level in reading, math, and science by 2014. According to NCLB, which was 
signed into federal law in January 2002, all states must administer standardized 
mathematics tests to all students in grades 3?8 by the 2005?2006 school year (Camphire, 
2003). NCLB required criterion-referenced achievement tests to be used for determining 
adequately yearly progress (AYP) for schools (Alabama State Department of Education, 
2007b). School districts and states must provide detailed report cards to the public about 
their progress towards this goal. 
In consideration of these requirements, the Alabama State Board of Education 
adopted academic achievement standards in a resolution dated July 9, 2002 (Alabama 
State Department of Education, 2007b). According to the 2006 Interpretive Guide 
(Alabama State Department of Education, 2007b), the assessments used to determine 
AYP for NCLB for the 2006?2007 school year were the Alabama Reading and Math Test 
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(ARMT), the reading and mathematics subject-area tests of the Alabama High School 
Graduation Exam (AHSGE), and the reading and mathematics subject-area tests of the 
Alabama Alternate Assessment (AAA).  
The ARMT was administered for the first time in Grades 4, 6, and 8 in spring 
2004. It was administered for the first time in grades 3, 5, and 7 in spring 2005 (Alabama 
State Department of Education, 2007a). Results of the ARMT are reported as a 
percentage of students in each of the four achievement levels: Level IV?Exceeds 
Academic Content Standards; Level III?Meets Academic Content Standards; Level II?
Partially Meets Academic Content Standards; and Level I?Does Not Meet Academic 
Content Standards. The percent of Alabama students scoring at the proficient level (Level 
III) and higher (Level IV) in reading is presented in Table 1. 
 
Table 1 
Percentage of Students Scoring Proficient in Reading 
Grade Level III or Level IV 
3 85% 
4 85% 
5 85% 
6 85% 
7 77% 
8 72% 
 
 
 5 
 The percent of Alabama students scoring at the proficient level (Level III) and 
higher (Level IV) in mathematics is presented in Table 2. 
 
Table 2 
Percentage of Students Scoring Proficient in Mathematics 
Grade Level III or Level IV 
3 78% 
4 78% 
5 77% 
6 73% 
7 60% 
8 67% 
(Alabama State Department of Education, 2007a).  
 
The data above indicates that mathematics is an area of weakness for students in grades 
six, seven, and eighth. 
 As Alabama?s schools attempt to find ways to improve the mathematics 
performance of students, it is an appropriate time to investigate the relationship between 
individual teacher type of certification held, mathematics credit hours completed, and 
years of experience to the performance level of students in their classrooms. Examining 
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relationships between teacher certification, college/graduate school major, and years of 
experience and student achievement in mathematics may help teachers and school 
administrators gain better insights to student performance. According to the Alabama 
Teacher Equity Plan (2006), a well-prepared teacher is the critical ingredient in student 
learning. 
 
Purpose of the Study 
 The purpose of this study was to evaluate whether or not there is a statistically 
significant difference in teacher qualifications that might predict the academic 
performance of middle school students on the mathematics portion of the Alabama 
Reading and Math Test (ARMT). Understanding the relationship between teacher 
qualifications and mathematics achievement is important when it comes to school 
accountability and making adequate yearly progress (AYP). Using a theoretical 
framework (see Figure 1), the researcher examined the relationship between four aspects 
of teacher qualifications (highest degree attained, mathematics credit hours completed, 
number of years teaching, and number of years teaching experience in the middle/junior 
high school setting) and student achievement in mathematics as documented in the spring 
2007 ARMT results.  
This study had four major goals: (1) to determine if a statistically significant 
relationship exists between teacher certification and student achievement in mathematics; 
(2) to determine if a statistically significant relationship exists between a teacher?s 
college/graduate school major and student achievement in mathematics; (3) to determine 
 
if a statistically significant relationship exists between a teacher?s years of teaching 
experience and student achievement in mathematics; and (4) to determine if a statistically 
significant relationship exists between a teacher?s years of teaching experience in the 
middle/junior high school setting and student achievement in mathematics.  
 
 
Number of 
mathematics 
semester hours 
completed 
Highest degree 
attained 
Total number of 
years teaching 
experience 
Teacher Qualifications 
Student Achievement 
Total Number 
of years 
teaching 
experience in 
middle school 
Undergraduate or 
graduate major 
Type of 
certification or 
teaching 
certificate 
Figure 1. Teacher Qualifications and Student Achievement 
 
Research Questions 
 The purpose of this study was to evaluate whether or not there is a significant 
difference in teacher qualifications that might predict the academic performance of 
middle school students on the mathematics portion of the Alabama Reading and Math 
Test (ARMT). This study investigated the following research questions: 
 7 
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1. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to the teacher?s number of 
mathematics semester hours completed? 
2. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to type of teacher 
certification? 
3. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to a teacher?s total number of 
years teaching mathematics? 
4. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to teacher?s total number of 
years teaching middle school mathematics? 
 
Limitations and Assumptions 
Limitations 
1. This study represented eight middle/junior high schools that are geographically 
located in southeast Alabama; therefore, generalization beyond the eight schools 
should be taken with caution. 
2. This study was limited to students in 7
th
-8th grade in traditional schools 
(nonmagnet) in the Montgomery Public School System which is a combination of 
rural and urban schools. 
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3. This study was limited to teachers who taught at the traditional middle/junior high 
school level. 
4. This study was limited to information gained from student performance on the 
Alabama Reading and Math Test (ARMT) 
Assumptions 
1. Respondents will understand the self-report instrument and their responses will be 
honest. 
2. Teachers? responses to questions about their certifications, college/graduate 
school major, years of teaching experience, and teaching experience in the 
middle/junior high school setting will be honest. 
 
Significance of the Study 
The purpose of this study was to compare mathematics teacher preparation and 
experience to the achievement of seventh and eighth grade students on the mathematics 
section of the Alabama Reading and Math Test. This study examined the ARMT 
achievement levels of these seventh and eighth grade students in relation to the 
qualifications and experience levels of their respective teachers to determine if there were 
any statistically significant relationships that might predict the academic performance of 
middle schools students on the mathematics portion of the ARMT. The information from 
this study may inform teachers, principals, superintendents, colleges of education, and 
policy makers by identifying potential predictors related to teacher characteristics that 
may result in higher student achievement in mathematics. 
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 Definitions of Terms 
 Achievement Levels: The academic levels of the eighth grade students were 
assessed using the results of the mathematics section of the Alabama Reading and Math 
Test that was administered in the Spring of 2007. 
Alabama Reading and Math Test/ARMT: The Alabama Reading and Mathematics 
Test (ARMT) is a criterion-referenced test administered in grades 3 through 8 based on 
Alabama?s content standards. The ARMT uses a wide variety of text sources for the 
reading assessment, as well as multiple-choice questions and open-ended items. In the 
math section, students respond to multiple-choice questions, open-ended items, and 
gridded items. Open-ended questions require students to write a narrative explanation of 
their answer or to show their work in math. Individual students are scored into 4 levels: 
Level 1 does not meet standard; Level II partially meets standard; Level III meets 
standard; and Level IV exceeds standard. 
Certification: Teachers who have one or more of the following in their main 
assignment field in the state in which they teach: an advanced professional certificate, a 
regular or standard state certificate (standard certificate offered in the state), or a 
probationary state certificate (the initial certificate issued after satisfying all requirements 
except completion of a probationary period). All other teachers are categorized as not 
certified. Teachers who have an emergency, temporary, or provisional certification are 
not considered certified because they do not meet the regular standards for state 
certification. 
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 Highest degree: Teachers were categorized according to whether or not they had a 
master?s degree or higher, regardless of the field in which the degree was earned. 
Virtually all teachers have at least a bachelor?s degree, so in effect this classification 
divided teachers into two groups: those with a bachelor?s degree and those with higher 
degrees.  
Teaching experience: Teachers were categorized according to whether or not they 
had more than five years of teaching experience. Teachers were also categorized 
according to whether or not they had five or more years of experience teaching 
mathematics. 
 
Chapter Summary 
 Chapter I provides the introduction of the study, statement of the research 
problem, purpose, research questions, and definition of terms. Chapter II provides a 
review of literature regarding teacher certification, teacher attendance, and years of 
teaching experience and their relationship to student achievement in mathematics. 
Chapter III presents the procedures used in the study. It includes a description of the 
population and sample, instrumentation, data collection, and the data analyses. In Chapter 
IV, the research findings are presented. Chapter V provides a summary of the study, 
conclusions, implications, and areas for further research. 
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II. REVIEW OF LITERATURE 
 
Introduction 
 Today, more than ever before in the history of public K?12 education, schools are 
expected to increase student achievement for all students. The implementation of the No 
Child Left Act (NCLB) of 2001 mandate makes high-stakes school reform efforts even 
more complex as new demands are placed on school districts and school personnel 
(Kristonis, Herrington, & Salinas, 2006). Urban and poor rural school districts are feeling 
the impact of NCLB more so than other districts (McDonnell, 2005). Urban and poor 
rural districts typically have higher concentrations of economically disadvantaged, 
primarily minority, and at risk populations and as such have a more difficult time 
recruiting and retaining highly qualified teachers. Rather than take additional courses or 
tests to become designated as highly qualified, some teachers choose instead to leave the 
field and perspective teachers elect to pursue different careers. The teacher who remains 
often have choices about where they teach and the best teachers generally do not select 
hard to staff schools in urban and poor rural areas (McDonnell, 2005). A goal of NCLB is 
for every child to be at grade level in mathematics, science and reading by the end of the 
school year 2013?2014 (Meyer, 2004). The hiring of highly qualified teachers is crucial 
for promoting and attaining student achievement, especially in urban, hard-to-staff 
schools (Kristonis, Herrington, & Salinas, 2006, p. 2). 
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The growing interest in teacher quality and accountability is not a new theme in 
the educational arena even though one might assume that it is based solely on NCLB 
requirements which are highly debated among educational policy makers and the general 
public (Kristonis, Herrington, & Salinas, 2006). At the forefront of these challenges are 
increased pressures for school accountability in the form of high-stakes testing, and 
teacher quality (Kristonis, Herrington, & Salinas, 2006). Recently, though, there has been 
increased interest focused on the certification of teachers (Darling-Hammond, 1998a). 
Given that urban and rural areas are turning more frequently to alternatively certified 
teachers in high need areas, it is critical to determine whether the traditional teacher 
certification route impacts student achievement. 
Over the next decade, it will be essential that the nation employ 2.2 million 
classroom teachers (Chester & Feistritzer, 1998; Howard, 2003, Hussar, 1999; Ingersoll, 
2003). This situation is credited to increased student enrollments, reductions in class size, 
and accelerating teacher retirements among an aging teacher population (Darling-
Hammond, 1998b; Ingersoll, 2003). More than a million veteran classroom teachers are 
nearing retirement in spite of rapidly increasing student enrollments (Ingersoll, 2003). 
Additionally, schools in high-poverty urban and rural districts are estimated to have a 
need of 700,000 new teachers (Kristonis,Herrington, & Salinas, 2006). Ingersoll (2003) 
agrees that higher teacher turnover rates exist in school districts whose students are of 
high poverty status. NCLB provisions of teacher quality are challenging to such school 
districts (Coble & Azordegan, 2004). 
 
 14 
Student achievement on annual state tests is the accountability tool that will be 
utilized in schools to determine student knowledge and this is not a new phenomena. The 
use of student test scores has been utilized since the mid-1880s as a method of allocating 
rewards or sanctions to schools or teachers based on the outcome of student performance 
on test measures (Chester & Feistritzer, 1998; Darling-Hammond, 2004). Many states 
and school districts utilize assessment results as the foundation for promoting students 
from grade to grade; determining program placements (i.e. gifted and talented), and 
making graduation decisions (Darling-Hammond, 2004). The enactment of No Child Left 
Behind (NCLB) Act of 2001 requires more testing and represents a substantial rise in 
federal regulation, particularly for states that had not chosen to test their students as 
frequently as is now required (McDonnell, 2005). 
The policy implications of the No Child Left Behind Act (NCLB) Act of 2001 
have created debates affecting teacher education and certification policies as well as the 
hiring options available to urban and poor rural school districts. In the past, as teacher 
demand increased, many urban districts resorted to hiring large numbers of teacher 
applicants on emergency certificates and teaching waivers because they lacked the formal 
preparation for teaching (Kristonis, Herrington, & Salinas, 2006). These teachers 
typically taught low-income and minority students in the most disadvantaged schools 
(Hammond, Holtzman, Gatlin, & Vasquez-Helig, 2005). According to Anderson and 
Bullock (2004), under the No Child Left Behind (NCLB) Act of 2001, this practice is no 
longer an option for schools as there are many changes and controls related to teacher 
licensure in the provisions and requirements of NCLB. 
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The literature indicates that there are more than enough prospective teachers 
produced each year in the United States overall, but there are not sufficient numbers of 
graduates produced in specific teaching fields (Ingersoll, 2003). Consequently, the 
teacher shortages are found in the teaching fields of bilingual education, mathematics, 
science, and foreign languages. It is argued that teacher shortages force school districts to 
lower their hiring standards by hiring non-certified teachers or alternative certification 
teacher candidates to fill teacher position vacancies. Many argue that this results in high 
levels of underqualified teachers and lower school performance (Ingersoll, 2003). To 
meet the teacher shortage demand, a wide range of initiatives have been developed and 
implemented to recruit new candidates into teaching in recent years. Among these are 
programs for degreed individuals who choose to change careers and pursue teacher 
education as a profession. Some of these career-changing programs are considered to be 
forms of alternative certification programs (Ingersoll, 2003). 
Urban and poor rural districts face significant challenges related to the induction 
of teachers new to the profession (Feistritzer , 2001). According to Haberman (2003), 
over 40% of the 3.2 million teachers teach in six states. A critical determinant for new 
teacher?s success is the end-of-year student assessment. NCLB requires all school 
districts to make annual progress in raising the percentage of students who are proficient 
in reading and mathematics, and in narrowing the test-score gap between advantaged and 
disadvantaged students. Furthermore, each teacher?s effectiveness will be evaluated on 
the basis of student scores on particular assessments (Coble & Azordegan, 2004). Student 
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achievement and teacher quality are undoubtedly at the forefront of debates about the No 
Child Left Behind (NCLB) Act of 2001 mandate.  
Few educators, economists, or politicians would argue with the contention that, all 
other things being equal, highly qualified teachers produce greater student achievement 
than comparatively less qualified teachers (Alexander & Fuller, 2005). When classrooms 
have qualified teachers, students achieve at higher levels (Matson, 1999). All children in 
the United States, no matter where they live or who they are, deserve qualified teachers. 
Yet, many do not have a qualified teacher (Wilson, Floden, & Ferrini-Mundy, 2001).  
In terms of teacher supply, recent data from the National Center for Education 
Statistics shows that less than half of the teaching positions across the U.S. were filled by 
teachers who had just completed teacher education programs (Feistritzer , 2001). 
Feistritzer (2007) found that, approximately 59,000 individuals were issued teaching 
certificates through alternative routes in 2005?06, up from approximately 50,000 in 
2004?05 and 39,000 in 2003?04.  
 Although the population of U.S. school-age children is becoming increasingly 
diverse, our pool of potential teachers is not, furthering the need to prepare teachers to 
work with students different from themselves (Wilson et al., 2001). As noted by Ingersoll 
(1999), few educational problems have received more attention in recent times than the 
failure to ensure that our nation?s elementary and secondary classrooms are staffed by 
qualified teachers. The challenges in improving teacher education programs and practices 
in the U.S. are enormous, and a qualified teaching force is an unquestionable necessity 
(Wilson et al., 2001). 
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William Sanders (1998) found that the effectiveness of teachers has more 
influence on student achievement than any other schooling factors. This finding is 
reflected in the newly reauthorized Elementary and Secondary Act, No Child Left 
Behind, which requires states to have a ?highly qualified? teacher in every classroom by 
the end of the 2005?2006 academic year. ?Highly qualified? is a specific term defined by 
No Child Left Behind. The law outlines a list of minimum requirements related to content 
knowledge and teaching skills that a highly qualified teacher would meet. The law 
requires teachers to have a bachelor?s degree and full state certification and to 
demonstrate content knowledge in the subjects they teach (U.S. Department of Education, 
2004). 
 Students, parents and educators intuitively believe that a teacher?s knowledge of 
subject matter is critical if students are going to achieve to high standards. As Sandra 
Feldman, president of the American Federation of teachers says, ?You can?t teach what 
you don?t know well.? In addition, research shows that teachers who know the subject 
matter that they teach are more effective in the classroom. Having teachers who know 
well the content they are teaching is good practice because it leads to improved student 
learning (U.S. Department of Education, 2004). 
Despite the emphasis on teacher qualifications in the No Child Left Behind Act 
(NCLB), surprisingly little research exists that links the qualifications of individual 
teachers to the performance level of students in their classrooms (Greenberg et al., 2004). 
In order to serve students more effectively, educational needs must be met to better serve 
them. For this reason, educational researchers (Ballou & Podgursky, 2000a; Darling-
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Hammond, 2000; Goldhaber & Brewer 2000; Monk, 1994; Wenglinsky, 2000a; Wilson, 
Floden, Ferrini-Mundy, 2001) have conducted various studies to determine the factors 
that impact student achievement. This literature review centers around eight areas of 
research relating to teacher qualifications as they relate to student achievement. The first 
section contains information about teacher quality. The second section focuses on 
subject-matter knowledge/preparation. The third area focuses on teacher certification. 
The other sections in this literature review focus on alternative certification, academic 
major or minor, highest degree attained, teaching experience, teacher working conditions 
and student achievement in urban schools. 
 
Teacher Quality 
More than two decades of research findings are unequivocal about the connection 
between teacher quality and student learning. Indeed,(National Commission on Teaching 
and America?s Future (1996), the influential report What Matters Most: Teaching for 
America?s Future, made teaching the core of its ?three simple premises? in its blueprint 
for reforming the nation?s schools. They are: 
�? What teachers know and can do is the most important influence on what students learn.  
�? Recruiting, preparing, and retaining good teachers is the central strategy for improving 
our schools.  
�? School reform cannot succeed unless it focuses on creating the conditions under which 
teachers can teach and teach well.  
(The Center for Public Education, 2006) 
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Key teacher quality provisions of the No Child Left Behind Act (NCLB) 
underscore the importance of these premises. Central to NCLB?s goal of closing the 
achievement gap by 2014 is the requirement that all teachers be highly qualified by the 
end of the 2005?06 school year. For new teachers, this means that they must meet 
existing state certification requirements and demonstrate mastery of the content area in 
which they teach, either by passing a content knowledge test or by having majored in the 
subject in an undergraduate or graduate program (The Center for Public Education, 
2006). 
In fact, teacher quality is the most important school-related factor influencing 
student achievement (Rice, 2003). Despite conventional wisdom that school inputs make 
little difference in student learning, a growing body of research suggests that schools can 
make a difference, and a substantial portion of that difference is attributable to teachers 
(Darling-Hammond, 2000). Studies conducted in Tennessee and Texas not only provide 
insight into the characteristics of good teachers, they reveal how these contribute to 
student learning and closing achievement gaps. Findings in both states indicated that 
teachers had a substantial effect on student achievement. In Tennessee, data showed 
achievement gains associated with smaller class sizes, where a stronger achievement gain 
is associated with teacher quality (Nye, Konstantopoulos, & Hedges, 2004). In another 
Tennessee study of the positive effects associated with being taught by a highly effective 
teacher, defined as a teacher whose average student score gain is in the top 25 percent, 
researchers found that low-income students were more likely to benefit from instruction 
by a highly effective teacher than were their more advantaged peers (Nye, 
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Konstantopoulos, & Hedges, 2004). Another study found that the achievement gains from 
having a highly effective teacher could be almost three times as large for African 
American students as for white students, even when comparing students who start with 
similar achievement levels (Sanders & Rivers, 1996).  
 In fact, most research suggests that the benefit of improving the quality of the 
nation?s teaching workforce is far greater than other policy interventions, such as 
lowering class size. However, while we know that good teaching is important, it?s far less 
clear what makes for a good teacher (Goldhaber, 2004). Variables presumed to be 
indicative of teachers? competence which have been examined for their relationship to 
student learning include measures of academic ability, years of education, years of 
teaching experience, measures of subject matter and teaching knowledge, certification 
status, and teaching behaviors in the classroom. The results of these studies have been 
mixed; however, some trends have emerged in recent years (Darling-Hammond, 2000). 
To meet the challenge of placing a highly qualified teacher in every classroom, 
some states are strengthening their traditional teacher-preparation programs and 
developing systems to hold those programs accountable. Such programs often come 
under fire for curricula marked by a lack of rigor and research-based instruction (Steiner, 
2003). The federal government currently requires states to report the pass rates on teacher 
licensing exams for all of their teacher education institutions. However, the pass rates 
vary in meaningfulness because the standards for determining pass rates differ from state 
to state. Quality Counts 2004 shows that 12 states have taken their accountability systems 
a step further by holding their teacher-training programs accountable for the performance 
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of their graduates in a classroom setting. The report also found that, while 39 states and 
the District of Columbia identify low-performing teacher-training programs, 26 had not 
yet designated a single program as low-performing for the 2002?03 school year 
(Education Week, 2004). 
Research has consistently found that brand-new teachers make important gains in 
teaching quality in the first year and smaller gains over the next few career years; 
however, there is not a consistent linear relationship between years of teaching 
experience and student achievement after the initial three years of teaching, making it 
difficult to say whether there are any discernible differences among more veteran 
teachers?for example, between teachers with 7?10 years of experience and teachers with 
20 or more years of experience (Hanushek, Rivkin, & Kain, 2005; Murnane, 1975; 
Rockoff, 2004) . 
In a 1994 study, Ronald Ehrenberg and Dominic Brewer found that students score 
higher on standardized exams if their teachers attended more selective undergraduate 
institutions. Likewise, Greenwald (1996) in a meta-analysis concluded that school 
resources are systematically related to student achievement and that these relations are 
large enough to be educationally important and resource variables that attempt to describe 
the quality of teachers (teacher ability, teacher education, and teacher experience) show 
very strong relations with student achievement. Similarly, Ferguson (1991) concluded 
from a Texas study, ?Good teachers have distinguishable impacts on student exam scores 
(p. 465). Hawkins, Stancavage, and Dossey (1998) found that the more knowledge 
eighth-grade teachers reported of the National Council on Teaching and Mathematics 
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curriculum and evaluation standards, the higher their students? performance tended to be 
on the NAEP mathematics assessment. More recently, economists Eric Hanushek, John 
Kain, and Steven Rivkin estimated that, at a minimum, variations in teacher quality 
account for 7.5 percent of the total variation in student achievement, a much larger share 
than any other school characteristic (Goldhaber, 2004). 
In contrast to the approach used by Darling-Hammond, which equates teacher 
quality with specific qualifications, Hanushek, Kain, and Rivkin (1999) identify teacher 
quality in terms of student performance outcomes. Their research identifies teacher 
quality as the most important school-related factor influencing student achievement. They 
conclude from their analysis of 400,000 students in 3,000 schools that, while school 
quality is an important determinant of student achievement, the most important predictor 
is teacher quality (Rice, 2003). Hanushek (1992) estimates that the difference between 
having a good teacher and having a bad teacher can exceed one grade-level equivalent in 
annual achievement growth. 
According to the U. S. Department of Education (2004), studies offer compelling 
evidence that teachers are one of the most critical factors in how well students achieve. 
For instance studies in both Tennessee and Texas found that students who had effective 
teachers greatly outperformed those who had ineffective teachers. In the Tennessee study, 
students with highly effective teachers for three years in a row scored 50 percentage 
points higher on a test of math skills than those whose teachers were ineffective 
(Goldhaber, 2004). 
 
 23 
Additionally, the 2001 federal education legislation No Child Left Behind (NCLB) 
further underlines the importance of having a high-quality teacher in every classroom in 
every school. The Bush Administration?s proposal, which specifies what defines a 
?highly qualified? teacher, is based on the premise that teacher excellence is vital to 
realizing improved student achievement. This legislation, along with typical hiring and 
compensation systems, assumes that years of teaching experience, teacher certification, 
engagement in certain types of coursework, and performance on standardized 
assessments are indicators of high-quality teachers (Rice, 2003).  
 In general, under No Child Left Behind (U.S. Department of Education, 2004) a 
highly qualified teacher must have: 
? A bachelor?s degree 
? Full state certification, as defined by the state 
? Demonstrate competency, as defined by the state, in each academic core area 
he or she teaches 
The No Child Left Behind Act requires that all teachers in core academic areas be highly 
qualified by the end of the 2005?2006 school year (Greenberg, Rhodes, Ye, & 
Stancavage, 2004). According to No Child Left Behind, these subjects are English, 
reading or language arts, math, science, history, civics and government, geography, 
economics, the arts and foreign language. Special education teachers and teachers of 
English language learners must be highly qualified if they teach core academic subjects 
to their students (U. S. Department of Education, 2004). 
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Subject-Matter Knowledge 
The number of research studies conducted in mathematics education over the past 
three decades has increased dramatically (Kilpatrick, 1992). Research findings indicate 
that certain teaching strategies and methods are worth careful consideration as teachers 
strive to improve their mathematics teaching practices (Kilpatrick, 1992). Although 
subject matter knowledge is widely acknowledged as a central component of what 
teachers need to know, research on teacher education has not, in the main, focused on the 
development of teachers? subject matter knowledge. Researchers specifically interested in 
how teachers develop and change have focused on other aspects of teaching and learning 
to teach. Yet, to ignore the development of teachers? subject matter knowledge seems to 
belie its importance in teaching and in learning to teach (Ball & McDiarmid, 1990). 
There is a long history of research, going back to the work of Brownell (1945, 
1947), on the effects of teaching for meaning and understanding. Investigations have 
consistently shown that an emphasis on teaching for meaning has positive effects on 
student learning, including better initial learning, greater retention and an increased 
likelihood that the ideas will be used in new situations. In a review of activity-based 
learning in mathematics in kindergarten through grade 8, Suydam and Higgins (1977) 
concluded that using manipulative materials produces greater achievement gains than not 
using them. In a more recent meta-analysis of sixty studies (kindergarten through 
postsecondary) that compared the effects of using concrete materials with the effects of 
more abstract instruction, Sowell (1989) found that the long-term use of concrete 
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materials by teachers knowledgeable in their use improved student achievement and 
attitudes.  
In a report published in 1996, The National Commission on Teaching and 
America?s Future used data collected as part of the School and Staffing Survey (SASS) to 
draw attention to the fact that 23 percent of all secondary teachers did not have even a 
minor in their own teaching field. They also pointed out that the percentage of out-of- 
field teachers was not evenly distributed across all subjects: 56 percent of high school 
students taking physical science and 27 percent of high school students taking 
mathematics were taught by out-of-field teachers (Greenberg, Rhodes, Ye, & Stancavage, 
2004). Philosophical arguments as well as common sense support the conviction that 
teachers? subject matter knowledge influences their efforts to help students learn subject 
matter (Ball & McDiarmid, 1990). Consistent with common belief, several studies 
showed a positive connection between a teacher?s subject matter preparation and both 
higher student achievement and higher teacher performance on evaluations in 
mathematics, science, and reading (Wilson, Folden, & Ferrini-Mundy, 2001). 
In another study, researchers found that states with a higher proportion of well-
qualified teachers, defined as full certification and a major in their field, had higher 
mathematics and reading test scores in grades four and eight. The same study found a 
negative relationship between a state?s proportion of teachers with less than a minor in 
the field that they teach and student achievement (Wilson et al., 2001). 
Deep content-area knowledge is also an attribute of teachers that seems to have 
positive impact on student achievement (Monk, 1994). This appears especially true for 
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science and mathematics teachers. Allen (2003), in a review of research conducted by the 
Education Commission of the States, found moderate support for the importance that 
teachers be well?versed in their subjects. The review points out that research is not 
detailed enough to clarify how much subject matter is critical for teaching specific course 
levels and grades. However, when teachers possess inaccurate information or conceive of 
knowledge in narrow ways, they may pass on these ideas to their students. They may fail 
to challenge students? misconceptions; they may use texts uncritically or may alter them 
inappropriately. Subtly, teachers? conceptions of knowledge shape their practice and 
influence the kinds of questions they ask, the ideas they reinforce, and the sorts of tasks 
they assign (Ball & McDiarmid, 1990). 
Regarding subject matter as an essential component of teacher knowledge is 
neither new nor a controversial assertion. After all, if teaching entails helping others 
learn, then understanding what is to be taught is a central requirement of teaching. The 
myriad of tasks of teaching, such as selecting worthwhile learning activities, giving 
helpful explanations, asking productive questions, and evaluating students? learning, all 
depend on the teacher?s understanding of what it is that students are to learn (Ball & 
McDiarmid, 1990). Leinhardt and Smith (1985) stated ?as teachers increase their 
conceptual knowledge and become more fluid in connecting their knowledge to lesson 
presentation, their student mathematical competence should also improve? (p. 243). In a 
study conducted by these researchers on the subject matter knowledge of eight fourth 
grade students, they concluded that the subject expertise made a substantial difference in 
how the content was delivered by the teachers and retained by the students. 
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What teachers need to know about the subject matter they teach extends beyond 
the specific topics of their curriculum (Ball & McDiarmid, 1990). Brewer (2003) stated 
that teachers must find a balance between their subject knowledge and the methods they 
use to present information effectively to their students. Helping students learn subject 
matter involves more than the delivery of facts and information. The goal of teaching is 
to assist students in developing intellectual resources to enable them to participate in, not 
merely to know about, the major domains of human thought and inquiry (Ball & 
McDiarmid, 1990). Shulman (1986) argues that ?teachers must not only be capable of 
defining for students what the accepted truths in a domain are. They must also be able to 
explain how it relates to other propositions? (p. 9)  
Early studies of teachers? subject matter knowledge found little empirical 
evidence of connections between larger amounts of teacher subject matter knowledge and 
student achievement. Begle (1979) concluded that there are no experts who can 
distinguish the effective from the ineffective teacher merely on the basis of easily 
observable teacher characteristics. However, two recent works have begun to uncover 
connections between teachers? knowledge and student achievement. Goldhaber and 
Brewer (2000) found that students with teachers with degrees in mathematics had greater 
gains in achievement than students with teachers with nonmathematic degrees, but the 
researcher found no such results for science. In a previous study, Goldhaber and Brewer 
(1996) found that subject-specific training in mathematics and science had a positive 
impact on student achievement in these areas. This suggests that greater subject-matter 
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knowledge is associated with increased gains in student achievement in the areas of 
mathematics and science.  
Again, looking at mathematics, other studies have also found a significant 
relationship between student achievement and teacher knowledge. Monk (1994) found 
that secondary school mathematics teachers? knowledge has a positive impact on student 
achievement. Rowan, Chiang, and Miller (1997) found that students taught by teachers 
with a mathematics degree had greater gains in student achievement, although the effect 
on student achievement was small. Similarly, Wenglinsky (2000a) conducted a study 
with 5,000 eighth graders on the National Assessment of Educational Progress (NAEP) 
and found that mathematics and science teachers with an undergraduate minor or major 
in their field elicited greater gains in student achievement. Additionally, Wenglinsky 
noted, ?Students whose teachers majored or minored in the subject they are teaching 
outperform their peers by about 40% of a grade level in both math and science? (p. 7). 
Similarly, Darling-Hammond (2000) found that percentage of teachers with both a 
subject-matter major and full state certification was positively associated with a state?s 
reading and mathematics scores on the National Assessment of Educational Progress. 
In fields ranging from mathematics and science to vocational education, reading, 
elementary education, and early childhood education, researchers have found that 
teachers who have greater knowledge of teaching and learning are more highly rated and 
more effective with students, especially at tasks requiring higher order thinking and 
problem solving (Darling-Hammond, 2000). In a pilot study conducted by Hawk et al. 
(1985), showed that in-field certified math teachers know more mathematics and show 
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evidence of using more effective teaching practices than their out-of-field counterparts. 
Further, and most important, students of in-field certified math teachers achieve at higher 
levels than do students taught by out-of-field teachers. The overall findings from these 
studies suggest that teacher subject-matter knowledge positively influences student 
achievement. 
 
Teacher Certification 
Does teacher certification really matter? In recent years, the relationship between 
teacher certification and student achievement has been hotly debated (Greenberg, 
Rhodes, Ye, & Stancavage, 2004). The policy implications of these debates are far-
reaching, affecting teacher education and certification policies as well as policies 
regarding school funding and educational rights (Darling-Hammond, 2000). The 
importance of traditional teacher certification is a critical topic for education 
policymakers to understand, because certification is the primary gate-keeper controlling 
access to the teaching profession (Greenberg, Rhodes, Ye, & Stancavage, 2004). A brief 
history of teacher certification is presented below in order to frame our current 
certification practices. 
In the late nineteenth century, a movement to centralize state authority over the 
certification of teachers was well underway. Though only three states, New York, Rhode 
Island, and Arizona (a territory), had gone so far as to require that state officials issue all 
new teaching certificates, the idea of licensing teachers was not new. Parents have always 
had an interest in assuring that the people to whom they give up their children for tutelage 
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were of good moral character and qualified for their tasks (Angus, 2001). In colonial 
America, it was common for communities to require that one or more of the local 
ministers approve anyone proposing to teach. Such approval was contingent upon ?good 
moral character? and might be withheld from those not holding the same religious views 
as the minister. But over the course of the nineteenth century, as the authority for 
licensing expanded from ecclesiastical to civil authorities, the criteria for licensing 
expanded. It included knowledge of subject matter and knowledge of pedagogy, usually 
determined by means of an examination (Angus, 2001).  
 The vast majority of U.S. teachers in the second half of the nineteenth century 
received their first and perhaps only certificate to teach from local officials on the basis 
of their performance on an exam. This exam might consist simply of a few questions 
posed orally by a member of the district board, anxious to be sure that the prospective 
teacher knew at least as much as the older children he or she would be instructing. Later 
as state education officials sought to exert more control over the country schools, longer 
and more detailed written examinations were offered to applicants at the townships or 
county level, with passing scores resulting in the issuance of certificates to teach within 
the area organizing the examination for varying lengths of time (Angus, 2001). 
 After the emergence of the state normal schools and university departments of 
education, the graduates of these programs received their certificates from a state official 
or the trustees of the institutions. In some states, college graduates were issued 
certificates to teach whether or not they had any formal training. By 1897, 28 states 
certified teachers on the basis of graduation from a normal school or a university without 
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further examination. Over the next third of a century, the main outlines of today?s system 
of teacher certification would be in place (Angus, 2001). 
Woolford (1982) suggested that a person cannot be a good teacher without first 
knowing the subject matter and that the process of certification is designed to guarantee 
that teachers have such basic knowledge. No one could argue against the fact that all 
teachers should be fully qualified (Hawk et al., 1985). However, the research on teacher 
certification and quality and their effect on student achievement is still inconclusive and 
debated (Alexander & Fuller, 2004). 
Certification or licensing status is a measure of teacher qualifications that 
combines aspects of knowledge about subject matter and about teaching and learning. Its 
meaning varies across the states because of differences in licensing requirements, but a 
standard certificate generally means that a teacher has been prepared in a state-approved 
teacher education program at the undergraduate or graduate level and has completed 
either a major or a minor in the field(s) to be taught plus anywhere from 18 to 40 
education credits, depending on the state and the certificate area. Most programs include 
between 8 and 18 weeks of student teaching (Darling-Hammond, 2000). There are only a 
few states that have requirements outside these parameters; however, individual teacher 
education programs often require more preparation than the state demands in education, 
in clinical practice, and in the content area(s) to be taught. Most states now also require 
one or more tests of basic skills, subject matter knowledge, and/or teaching knowledge or 
skills as the basis for the initial or continuing license or for admission to teacher 
education (Darling-Hammond, 2000). 
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While most states have been increasing their standards since the 1980s, more than 
30 states still allow the hiring of teachers who have not met their licensing standards, a 
practice that has been on the increase in some states as demand has grown in recent years 
(Darling-Hammond, 2000). Some allow the hiring of teachers with no license. Others 
issue emergency, temporary, or provisional licenses to candidates who, depending on the 
state, may or may not have met varying requirements (e.g., a bachelor?s degree, a 
certificate in another teaching field, a basic skills test). More than 40 states have also 
initiated alternate route provisions for candidates who enter through post baccalaureate 
programs. Most of these are master?s degree programs that offer an education degree that 
meets all of the normal state requirements but does so in a fashion tailored to individuals, 
like mid-career entrants, who already have a bachelor?s degree (Darling-Hammond, 
2000). Some states allow candidates to complete a short summer course of study and 
assume full teaching responsibilities, with or without completing additional coursework 
(Darling-Hammond, 2000).  
As teacher demand has increased and funding inequities have grown over the past 
15 years, many urban and poor districts have hired a growing number of individuals on 
emergency permits or waivers who lack formal preparation for teaching (Darling-
Hammond, 2005). Fuller (2004) found that in the state of Texas between 30,000 and 
35,000 public school teachers were not fully certified in each year since 2002. Similarly, 
Esch, Chang-Ross, Guha, Tiffany-Morales, and Shields (2004) found that in California 
the number of teachers without a full certificate has declined from approximately 42,000 
in 2001 to only 28,000 in 2004. According to the National Commission on Teaching and 
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America?s Future (1996), teachers who are not fully certified typically teach low-income 
and minority students in the most disadvantaged schools. 
Teacher certification was implemented to ensure that every teacher posses the 
requisite knowledge and skills to instruct students. Essentially, certification is designed to 
protect the public from harm by identifying which teachers do and do not possess the 
qualities necessary to teach (Alexander, 2005). On the one hand, advocates of teacher 
certification standards purport that teacher quality characteristics such as certification 
status and degree in the field to be taught are very significantly and positively correlated 
with student outcomes. Characteristics such as education level (percentage of teachers 
with master?s degrees) show positive but less strong relationships with education 
outcomes (Darling-Hammond, 2000; Goldhaber & Brewer; Monk 1994; Weglinsky, 
2000; Wilson, Floden, & Ferrini-Mundy, 2001).  
There are several studies whose findings show a positive relationship between 
teacher certification and student achievement (Betts, Reuben, & Dannenberg, 2000; 
Darling-Hammond, 2000; Goldhaber & Brewer, 2000). Fuller and Alexander (2004) 
analysis identified similar students who were taught by Texas math teachers who were 
also similar except that some were certified and others were not. The study found that the 
students taught by certified teachers scored better on the state achievement. In another 
study that examined the mathematics achievement of elementary students also found that 
students taught by new, uncertified teachers did significantly worse on achievement tests 
than did those taught by new, certified teachers (Laczko-Kerr & Berliner, 2002). 
Likewise, Darling-Hammond (1998a) found a significant positive association between 
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achievement and teacher certification; she also found a significant negative association 
between achievement and the presence of a high proportion of new or uncertified 
teachers in school. 
Using data from a 50-state survey of policies, state case study analyses, the 1993?
94 Schools and Staffing Surveys (SASS), and the National Assessment of Educational 
Progress (NAEP), Darling-Hammond (2001), found that partial correlations showed 
significant relationship between teacher quality and student achievement after controlling 
for student poverty and for student language background. The most consistent highly 
significant predictor of student achievement in reading and mathematics in each year 
tested is the proportion of well-qualified teachers in a state: those with full certification 
and a major in the field they teach (r between .61 and .80, p < .001). The strongest, 
consistently negative predictors of student achievement, also significant in almost all 
cases, are the proportions of new teachers who are uncertified (r between -.40 and -.63, p 
< .05) and the proportions of teachers who hold less than a minor in the field they teach (r 
between -.33 and -.56, p < .05).  
In a comparison study of 36 teachers, 18 of whom were certified in mathematics 
while 18 were certified in another field, Hawk, Coble, and Swanson (1985) concluded 
that students who were taught by in-field certified math teachers achieve at a higher level 
than do students taught by out-of-field teachers. Teacher differences were measured by 
(a) student achievement, (b) teacher knowledge of subject, and (c) teacher professional 
skills as observed in the classroom. Students were given a pretest using the Stanford 
Achievement Test (general math) and the Stanford Test of Academic Skills (algebra). 
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Pretest scores were not significantly different for students taught by in-field versus out-
of-field teachers. However, after receiving five months of mathematics instructions, the 
826 students in the study were given the same Stanford Tests as post-tests. Results of the 
study indicated that student achievement is greater in general mathematics and algebra 
when the students are taught by teachers certified in mathematics (analysis of covariance: 
F ratio of 13.98, p < .001, for general math and F = 7.96, p < .01 for algebra). The results 
of this study lend support to maintaining certification requirements as a mechanism to 
assure the public has qualified classroom teachers, at least in mathematics. Likewise, 
Hawkins, Stancavage, and Dossey (1998) found that eighth grade students whose 
teachers had a teaching certificate in mathematics performed better than other eighth 
grade students. 
On the other hand, opponents of teacher education and certification declare that 
the available research does not support specific rigorous teacher preparation and 
certification standards (Alexander, 2005). Ballou and Podursky (2000a) stated that 
current certification requirements may create barriers to entering the teaching profession 
and that teacher effectiveness may be as much a function of general academic ability or 
strong subject matter knowledge as it is to any specialized training in how to teach. 
Similarly, in his 2002 report on teacher quality, Dr. Rod Paige, the Secretary of 
Education, argued for the dismantling of teacher certification systems and the redefinition 
of teacher qualifications to emphasize higher standards for verbal ability and content 
knowledge and to de-emphasize education training, making student teaching and 
education coursework optional (Paige, 2002). 
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Goldhaber and Brewer (2000) conducted a study to investigate whether students? 
gains in mathematics and science performance between tenth and twelfth grade were 
related to whether or not the students? twelfth grade mathematics and science teacher had 
standard teaching certificates in their state. Using data from the 1988 National 
Educational Longitudinal Study, their model controlled for (a) state licensing 
requirements, (b) teacher undergraduate and graduate major, (c) teacher experience, and 
(d) student?s family background. The results of the study showed that there was no 
significant difference in student achievement among tenth and twelfth graders whose 
teachers had standard, probationary, or emergency certification. Fetler (1999) found that 
teachers with emergency teaching certificates did not perform as well as teachers who 
were fully certified, even when controlling for the amount of teaching experience. 
 
Alternative Certification 
Over the past 30 years, alternative certification programs have evolved as a 
response to real and perceived shortages of qualified teachers. These programs are 
characterized by the opportunity that they offer for individuals to teach without 
graduating from a traditional teacher-preparation program, fulfilling student teaching 
obligations, or passing certification exams (Legler, 2002). People with the desire to 
change careers, including those who have left the military, as well as individuals with 
previous teaching experience or education can enter alternative certification programs 
and in a relatively short time be teaching a classroom of students (Legler, 2002). 
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Research indicates that alternative routes have been successful in recruiting a 
more diverse pool of teachers but have a mixed record in terms of the quality of teachers 
recruited and trained (Wilson, Floden, & Ferrini-Mundy, 2001). In a study involving a 
national sample of over 14,000 teachers, 3.3 percent of the alternatively certified teachers 
did not have a Bachelor of Art degree. In that same analysis, the researcher found that 
more alternatively certified teachers were teaching out of field in mathematics and 
science than English and social science teachers (Wilson et al., 2001). In a case study of 
the Los Angeles Unified School district, prospective teachers seeking certification 
through alternative routes had grade point averages that met or surpassed national 
averages of traditionally certified teachers. However, the study found that alternatively 
certified teachers? GPAs were lower than traditional recruits in mathematics and science 
(Wilson, Floden, & Ferrini-Mundy, 2001). In two reports based on the same database, 
researchers contrasted the knowledge of alternatively certified interns with that of a 
national sample of teacher candidates from programs across the U.S., researchers found 
that the secondary and elementary teachers suffered from the same weak mathematical 
knowledge as that of traditional candidates (Wilson, Floden, & Ferrini-Mundy, 2001).  
While the components of alternative certification programs vary widely from state 
to state and region to region, they typically involve some period of intensive, condensed 
academic course work or training. In addition, they usually require a period of 
supervised, on-the-job training in which new teachers are expected to learn their teaching 
skills in the classroom (Legler, 2002). Supervision ranges from very little to intensive 
oversight and mentoring on a constant basis for at least the first year. Typically, new 
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teachers are expected to eventually pass certification tests and become fully certified 
teachers (Legler, 2002). Since the research literature seldom includes descriptions of the 
contents and components of these alternative routes, it appears that several features may 
be important to high quality alternative certification (Wilson et al., 2001), including: 
? high entrance standards, 
? extensive mentoring and tutoring, 
? extensive pedagogical training in instruction, classroom management, 
curriculum, and working with diverse students, 
? frequent and substantial evaluation, 
? practice in lesson planning and teaching prior to taking on full responsibility 
as a teacher, and 
? high exit standards 
Opponents of alternative certification programs wonder how we can discuss 
improving education by increasing the quality of teachers at the same time that we allow 
them to teach with less preparation. These critics wonder about the ethics of handing the 
responsibility of educating our children to someone who has little training and is learning 
on-the-job (Legler, 2002). In two studies, researchers found that high percentages of 
alternatively certified teachers were teaching in urban settings or schools where the 
majority of the students were from minority populations (Wilson et al., 2001). However, 
in a study that examined the effects of alternative program status on student achievement, 
the findings showed no differences in the average student achievement of matched pairs 
 
 39 
of alternatively and traditionally certified teaches on their students? performance on the 
Iowa Test of Basic Skills (Wilson, Floden, & Ferrini-Mundy, 2001). 
 
Middle School Certification 
The scarcity of properly trained principals, counselors and teachers has been a 
source of national and state concern confronting middle schools across the United States 
(Thistle & O?Connor, 1992). According to the National Middle School Association 
(NMSA), the number of middle schools in the nation has increased significantly in recent 
years (McEwin & Dickinson, 1995). For example, the number of grades 5?8 and 6?8 
middle schools has increased from 2,434 in the 1970?71 school year to 8, 164 during the 
1995?96 academic year while the number of grades 7?9 junior high schools decreased 
from 4,711 to 1,037 during this same period. When all separately organized public 
middle level schools are considered, their number currently exceeds 12,000. However, 
this substantial increase in middle schools has not been accompanied by a similar 
increase in the number of institutions offering special middle level teacher preparation 
programs and states requiring special middle level licensure that recognizes the 
importance of teachers of young adolescents having the specialized knowledge, skills, 
and dispositions needed to be highly successful (McEwin & Dickinson, 1995). 
Instead, many states offer elementary school licenses and high school licenses that 
include overlaps with the middle grades (e.g., K?8, 6?12). This practice has resulted in 
most middle level teachers being prepared with a focus on content areas only or on 
teaching young children. Even in schools with structural components of middle schools 
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in place, such as common planning time and adjacency of rooms to enable team teachers 
to plan together, some claim the full benefits of programs designed specifically for young 
adolescents can not be realized without specially prepared middle level teachers 
(National Middle School Association, 1996). 
Studies on the developmental characteristics and educational needs of young 
adolescents (aged 10?14) indicate the need for specialized programs to prepare teachers 
for this age group (Harnett, 1991). Researchers and practitioners alike indicate it is 
essential to develop a cadre of teachers grounded in the philosophy of middle school 
education; knowledgeable about the psychological, social, and intellectual development 
of early adolescents; and possessing the practical skills to work with early adolescents 
(Silverman, 1990). To achieve such goals, preservice teacher education programs must 
provide experiences in middle school settings and courses that develop an understanding 
of the early adolescent's unique needs (Harnett, 1991). 
According to middle school researchers Alexander and McEwin (1989), over half 
of the middle schools surveyed in 1988 described their faculties as ones in which less 
than 25% of the teachers had any university training specific to teaching young 
adolescents (Thistle & O?Connor, 1992). The full success of the national movement to 
make middle level schools more developmentally responsive is dependent upon licensure 
that requires teachers of young adolescents to demonstrate the special knowledge, skills, 
and dispositions needed to be successful. The 1991 NMSA position paper on professional 
certification states the essential elements of a middle level teacher education program as 
follows: 
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? Thorough study of the nature and needs of early adolescents  
? Middle level curriculum and instruction to include teaming, advisory, and 
exploratory preparation  
? Broad academic background, including concentrations in at least two 
academic areas at the undergraduate level  
? Specialized methods and reading courses  
? Early and continuing field experiences in good middle schools. 
In 1991, states with middle level licensure or endorsements housed 82 percent of 
all middle level teacher preparation programs. Fifty-seven percent of the special middle 
level teacher preparation programs were located in only five states, all of which required 
special licensure for middle level teaching: Georgia, Kentucky, Missouri, North Carolina, 
and Virginia (National Middle School Association, 1996). Valentine and Mogar (1992) 
found in a national licensure study that 33 states reported specialized middle level teacher 
licensure/certification. Despite a steady but slow growth rate, many states do not require 
teachers to hold middle level licensure to teach in the middle grades. Overlapping 
licensure regulations enable teachers trained at the elementary or secondary level to teach 
middle grades (National Middle School Association, 1996). 
An extensive study of 8,300 middle grade teachers in four states found that fewer 
than 10% of the teachers in grades six through eight were initially certified to work 
specifically with students in that age group. The majority of the middle grades teachers 
had an elementary education background, while the remaining teachers were prepared to 
work in high schools (National Middle School Association, 1996). Middle level teachers 
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with an elementary focus may be nurturing, but they tend to have insufficient knowledge 
of advanced subjects; those with high school preparation usually have stronger content 
knowledge but limited understanding of how to make topics interesting and relevant to 
young adolescents (Scales & McEwin, 1996).  
Data from the 1993?1994 Schools and Staffing Survey (SASS) showed that 
middle school teachers were less likely than elementary or secondary school teachers to 
have regular/alternative certification in their main field. Of the departmentalized middle 
school teachers whose main assignment was mathematics, science, English, or social 
studies, approximately 7 to 8 percent lacked certification in that field in 1993?1994. In 
contrast, 2 to 3 percent of such secondary school teachers lacked certification in their 
core field (Thistle & O?Connor, 1992). 
The Making Middle Grades Matter study conducted in the spring of 2000 
revealed that teachers wanted to upgrade their content knowledge and learn new methods 
of teaching content successfully to more students. However, more than 65 percent of the 
teachers say they have had little or no professional development aimed at expanding their 
academic content knowledge, and 80 percent of them report having little or no 
professional development on how to help low-performing students master complex 
content (Cooney & Bottoms, 1998).  
The study of 1,100 middle grades teachers in 28 schools and 13 states, also found 
that only 30 percent of the teachers surveyed had undergraduate content majors and 43 
percent had elementary education majors. Compared with all teachers, the percentage of 
teachers in academic areas (mathematics, English, science, and social studies) who have 
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content majors is even lower. In other words, those who teach music or physical 
education in the middle grades have specialized content degrees. This is significant 
because teachers without undergraduate content majors are assigned to teach 
mathematics, English, science and social studies (Cooney & Bottoms, 1998).  
There is growing evidence that if educational leaders in schools and districts want 
to improve achievement for all students in the middle grades, teachers who know what to 
teach and how to teach it are essential. During the 1990s, only about 20 percent of eighth-
graders in the Southern Regional Education Board (SREB) states reached proficiency 
level in mathematics, and fewer than one-third reached the proficiency level in reading 
(Cooney & Bottoms, 1998). Further, in a 1998 study involving students in 3,000 Texas 
schools, researchers found that the most important factor in student achievement was 
teacher quality (National Middle School Association, 1996). 
Researchers have suggested that middle school teachers have specialized training 
in content knowledge and adolescent development (Thistle & O?Connor, 1992). 
Similarly, the National Middle School Association recommends that policy makers 
ensure that all middle level educators have a deep background in the subjects they teach; 
understand the intellectual, emotional, and physical needs of young adolescents; and use 
instruction and assessment strategies that research has shown to be effective with this age 
group (National Middle School Association, 1996). As a part of the Turning Points 2000: 
Educating Adolescents in the 21
st
 Century, the following prerequisites were given for 
middle grade teachers: 
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? A strong conceptual grasp of their academic disciplines and skills in 
developing and using assessments to guide instructional decisions. 
? Instructional knowledge and skills grounded in how people learn best. 
? An understanding of how effective interdisciplinary teams work and how they 
can best contribute to effective teams. 
? Substantial comprehension of young adolescents? developmental 
characteristics and needs. 
? Willingness and the preparation to participate actively in the school?s 
governance system. 
? Knowledge and skills to support a safe and healthy school environment. 
? Capacity to engage parents and community members in support of students 
and the school. (Jackson & Davis, 2000, p. 96.) 
 
Academic Major or Minor 
 Does a teacher?s college major or minor impact student achievement? The type of 
academic degree held is one measure often used to determine teacher qualifications  
(Skandera & Sousa, 2007). According to the Center for Public Education (2005) teacher?s 
knowledge of the content they teach is a consistently strong predictor of student 
performance, even though studies differ in how strong its effects are. This research 
typically uses teachers? college degree to represent content knowledge.  
During the 1960s the percentage of teachers with advanced degrees began to 
increase. A majority of public school teachers (56.2 percent in 1996) now have advanced 
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degrees. Furthermore, heightened awareness regarding teacher education levels has been 
accompanied by encouraging teachers, particularly those in secondary schools, to have an 
academic major such as English, math, or history rather than a degree in education 
(Skandera & Sousa, 2003). 
 Although there has been a dramatic increase in the number of teachers who hold 
advanced degrees, in most fields teachers do not hold degrees in the field in which they 
teach (Skandera & Sousa, 2003). Considering all primary subjects, in 1999, nearly 34 
percent of public school teachers in grades 7 through 12 were teaching without a college 
major or minor in the academic field in which they were teaching. Contrasting the U. S. 
experience with 38 others that participated in the Third International Math and Science 
Study, on average 71 percent of eighth-grade math teachers majored in mathematics, 
compared with only 41 percent of American eighth-grade math teachers (Skandera & 
Sousa, 2003). Moreover, it appears that the more technical the subject, the less likely it is 
for the teacher to have advanced preparation in the subject area (Skandera & Sousa, 
2003). 
 Richard Ingersoll (1999) in an article published in the Educational Researcher, 
studied 7
th
?12
th
 grade public teachers and found: 
? One-quarter of all English teachers did not have a major or minor in English, 
literature, communications, speech, journalism, English education, or reading 
education. 
? One-third of all life science teachers did not have a major in biology or life 
science. 
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? More than half of all history teachers did not have a major or minor in history. 
? More than 56 percent of all physical science teachers did not have a major or 
minor in physics, chemistry, geology, or earth science. 
Similarly, Stancavage, Hawkins and Dossey (1998) found that teachers of the large 
majority of fourth-grade students (83 percent) had college majors in education rather than 
mathematics or mathematics education, while teachers of over half of eighth-grade 
students had majors in mathematics or mathematics education. 
An ongoing debate surrounds the preparation and qualifications that characterize 
high-quality teachers. Many agree that teachers should possess a strong basic knowledge 
of the subjects they teach, but does that knowledge necessarily translate into effective 
teaching? (Skandera & Sousa, 2003). Darling-Hammond (1998a) found that, although 
other factors had a strong association with achievement, the presence of a teacher who 
did not have at least a minor in the subject matter that he or she taught accounted for 
about 20 percent of the variation in NAEP scores. Goldhaber and Brewer (1996) found 
that the presence of teachers with at least a major in their subject area was the most 
reliable predictor of student achievement scores in math and science. They also found 
that, although advanced degrees in general were not associated with higher achievement, 
an advanced degree that was specific to the subject area that a teacher taught was 
associated with higher student achievement. Hawkins, Stancavage and Dossey (1998) 
found that teachers? college majors appear to have some relationship to students? 
mathematics performance; however, there are grade-level differences. In fourth grade, 
students whose teachers had a college major in mathematics education or education 
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outperformed those students whose teachers had a major in a field other than education, 
mathematics education, or mathematics. In eighth grade, it was the students of teachers 
with a college major in mathematics who outperformed students whose teachers had a 
college major in education or a field other than education, mathematics education, or 
mathematics. 
 In 1997, the Southern Regional Education Board (SREB) launched a 
comprehensive middle grades improvement effort based on years of experience with 
successful high school reform (Cooney & Bottoms, 1998). The Making Middle Grades 
Work (MMGW) effort began with research on the status of middle grades education in 
the southern region of the United States (Cooney & Bottoms, 1998). Using data from a 
three year span, the study found that each of the 52 original schools raised student 
achievement in both reading and math. The most-improved schools have teachers with 
content majors who use engaging activities to increase the rigor of academic courses. 
This group includes rural and urban schools ranging in size from fewer than 100 students 
to more than 1,300 students, and schools with minority student populations ranging from 
zero to 90 percent and between 14 percent and 88 percent of students eligible for free or 
reduced-price lunches (Cooney & Bottoms, 1998). Making Middle Grades Work found 
that raising student achievement in the middle grades required sustained effort by local 
school leaders and teachers who accept responsibility for preparing students for 
challenging high school studies (Cooney & Bottoms, 1998). 
A recent analysis conducted by Wenglinsky (2000a) found that teachers with a 
major or minor in the subject area they are assigned to teach produce greater gains in 
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student achievement in both science and math. Using multilevel structural equation 
modeling to analyze NAEP data, these gains held true after controlling for teacher 
professional development, teacher classroom practices, class size, and student 
demographics. Monk (1994) analyzed NAEP data along with other data found that there 
was a positive relationship between student performance and a teachers? undergraduate 
coursework in mathematics. In their study, Hawk, Coble, and Swanson (1985), found that 
students had higher gains when taught by math teachers who taught in-field compared to 
those who taught out of field. Goldhaber and Brewer (2000) found that twelfth grade 
students whose mathematics teachers have an undergraduate degree in mathematics have 
higher levels of mathematics achievement than comparable students whose teachers 
majored in other fields. Similarly, Hawk, Coble, and Swanson (1985) found that students 
taught by in-field certified mathematics teachers scored significantly higher in 
mathematics achievement than out-of-field teachers (t = 4.23, p < .001). The researchers 
noted that ?This is not an altogether unexpected finding considering the course 
requirements necessary to become a certified mathematics teacher (p. 14).  
 
Highest Degree Attained 
 Teachers? education (degree) and experience levels are probably the most widely 
studied teacher attributes, both because they are easy to measure and because they are, in 
the vast majority of school systems, the sole determinants of teachers? salaries (Golhaber, 
2002). In 1999?2000, the highest degree attained for the majority of teachers (53 percent) 
was a bachelor?s degree. Forty-two percent of teachers had attained a master?s degree as 
 
 49 
their highest degree, and 4 percent had attained a doctorate, professional, or education 
specialist degree. Less than 2 percent of all teachers had completed no more than an 
associate?s degree (U.S. Department of Education, 2005). 
Research dating back to the 1966 release of Equality of Educational Opportunity 
(known as the Coleman Report) concludes that student performance is only weakly 
related to school quality. However, among the various influences that schools and 
policymakers can control, teacher quality was found to account for a larger portion of the 
variation in student test scores than all other characteristics of a school, excluding the 
composition of the student body (Goldhaber, 2002). More recently, researchers have 
sought to isolate teachers? contributions to student performance and assess how much of 
their overall contribution can be associated with measurable teacher characteristics such 
as experience and degree level (Goldhaber, 2002).  
Although teachers? academic degrees and their average years of experience have 
been traditional indicators of the qualifications of the teacher workforce, most research 
has not found the highest degree attained by teachers to be a good predictor of gains in 
student achievement (Hanushek, Rivkin, & Kain,2005; Greenwald, Hedges, & Laine, 
1996). Goldhaber (2002) found that only about 3 percent of the contribution teachers 
made to student learning was associated with teacher experience, degree attained, and 
other readily observable characteristics. The remaining 97 percent of their contribution 
was associated with qualities or behaviors that could not be isolated and identified. Rice 
(2003) suggests that teachers who have earned advanced degrees have a positive impact 
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on high school mathematics and science achievement when the degrees earned were in 
these subjects. 
 
Teacher Experience 
 Do students reach higher levels of achievement when taught by better qualified 
and more experienced teachers? In addition to academic major, researchers have found 
that teacher experience is also a factor for improving student achievement. A 
comprehensive analysis by Greenwald, Hedges, and Laine (1996) examined data from 60 
studies and found a positive relationship between years of teachers experience and 
student test scores. Hawkins, Stancavage, and Dossey (1998) found that while teachers of 
fourth-and eighth-grade mathematics span the range of years of mathematics teaching 
experience, students taught mathematics by teachers with more than five years of 
teaching experience were more likely to perform better on the NAEP mathematics 
assessment than students taught by teachers with five or fewer years of experience.  
Similarly, the UTD Texas Schools Project showed that students of experienced 
teachers attained significantly higher levels of achievement than did students of new 
teachers (those with one to three years of experience) (Hanushek, Rivkin, & Kain, 2005). 
Using a dataset from the Texas School Microdata Panel to measure teacher quality by the 
annual growth in each student's scores on the mathematics section of the Texas 
Assessment of Academic Skills, the dataset links detailed student, teacher, and school 
characteristics in grades 4 through 8 for the school years 1995?2001 in a major Texas 
urban district. Their results confirm that good teachers increase student achievement. The 
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average student who has a teacher at the 85th quality percentile can expect annual 
achievement gains that are 0.22 standard deviations greater than the average student with 
a median teacher (Hanushek et al., 2005). The authors found that first-year teachers have 
a much lower performance on average than other teachers. After that, first-year teacher 
performance improves markedly, peaking in a teacher?s fourth year (Gorman, 2005).  
Elizabeth Greenberg, David Rhodes, Xiaolan Ye, and Fran Stancavage (2004), 
using data from the 2000 math NAEP, conducted a study on several characteristics of 
teacher qualification which included (a) certification, (b) college or graduate school 
major, (c) highest degree, and (d) experience. The researchers defined certified teachers 
as teachers holding a professional, regular, standard, or probationary certificate to teach 
in their subject field. All other teachers (those with emergency, temporary, or provisional 
licenses) were defined as uncertified since they did not meet basic certification standards. 
Teachers were categorized as having a major or minor in the field in which they teach if 
they had a major or minor in either mathematics or mathematics education. Researchers 
also divided teachers into two separate degree categories, irrespective of field focus?
those with a bachelor?s degree, and those with higher degrees (master?s degree or 
doctorate). Finally, the researchers looked at years of teaching experience, both in 
mathematics and in other fields. They defined experienced teachers as those with five or 
more years of experience. These researchers found that teacher certification was strongly 
associated with higher student scores, as was a major or minor in either mathematics or 
mathematics education. They did not find significant associations between higher degrees 
of education or teaching experience and student achievement (Laitsch, 2004).  
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Teacher Working Conditions in Urban Schools 
 Qualified teachers powerfully influence student achievement (Rice, 2003). 
However, some schools and some groups of students, namely Latinos, African 
Americans, and students whose families are poor, have far less access to qualified 
teachers than other groups (Horng, 2005). Why do some schools have difficulty attracting 
and retaining qualified teachers? Poor working conditions are at the heart of the problem 
(The Southeast Center for Teacher Quality, 2004). Facilities that are not clean and safe, 
poor administrative support, large class sizes, insufficient resources for students, and 
school policies made without teacher participation discourage qualified teachers from 
working at some schools (Horng, 2005). 
Teaching and learning do not take place within a vacuum; they occur within a 
context (Horng, 2005). As it relates to teaching, a plethora of factors contributes to this 
context. Ultimately, the positive and negative aspects of the teaching environment 
enhance or hinder teacher effectiveness and student performance (The Southeast Center 
for Teacher Quality, 2004). Teachers? working conditions, especially conditions in urban 
districts, are largely ignored in the reform literature and research (Taylor & Bogotch, 
1993). Yet, a study conducted by Ginsberg, Schwartz, Olson, and Bennett (1987) found 
that poor working conditions are more the norm than the exception in urban schools. 
Early studies of teacher working conditions indicated that in some schools teachers face 
an environment that includes discipline problems (Cassner-Lotto, 1987), neighborhood 
violence (Ginsberg et al., 1987), a lack of textbooks and supplies (Bacharach, Bauer, & 
Shedd, 1986; McLaughlin & Yee, 1988), burdensome paperwork that is irrelevant to 
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student learning (Apple, 1983; Darling-Hammond & Wise, 1985) and dilapidated 
buildings (Ornstein & Levine, 1989). Elmore (1987) cautions that reform efforts that 
focus on improving schools and student achievement are improbable if the attempted 
reforms ?fail to take account of the constraints under which teachers work? (p. 66). 
Some recent studies have shifted from examining teacher quality out of context to 
considering effective teaching in the context of where teachers work (Johnson, 2006). 
These studies have shown clearly that the workplace can enable or constrain good 
teaching (Bryk & Schneider, 2002; Johnson & the Project on the Next Generation of 
Teachers, 2004; Mclaughlin &Talbert, 2001; Rosenholtz, 1989). Factors such as whether 
the school building is well equipped, whether colleagues provide helpful assistance, or 
whether there are good support services for students all mediate what any teacher, 
however talented or well trained, can accomplish in the classroom. Thus, improving the 
conditions of the school as a workplace can increase the capacity of schools to serve all 
students (Johnson, 2006). 
 Using data from the Schools and Staffing Survey (SASS), Ingersoll (2001) 
concluded that teachers were leaving their schools because they were dissatisfied with 
organizational challenges within their schools. Some moved to different schools; others 
left teaching entirely. Nationally, in 1999?2000, 27 percent of first-year teachers left their 
schools. Of those, 11 percent left teaching altogether, and 16 percent transferred to new 
schools (Smith & Ingersoll, 2003). Large urban districts report even higher rates of 
attrition. In Philadelphia, for example, one-quarter of teachers new to the district in 1999?
2000 left after their first year, and more than half left within four years (Neild et al., 
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2003). In Chicago, an analysis of turnover rates in 64 high-poverty, high-minority 
schools revealed that 23.3 percent of new teachers (those with five years experience or 
less) left in 2001?2002. From the perspective of the school, the departure of an 
experienced, effective teacher reduces the school?s capacity to do its work. Whether the 
departing teacher leaves for another career or moves to the school across town because it 
offers a better workplace, that individual takes away an expertise and accumulated 
knowledge about the students, their families, the curriculum, and the school?s practices. 
Such turnover severely compromises the chance that all students will be taught by 
effective teachers (Johnson, 2006). Since school working conditions and student 
characteristics are often highly correlated, teachers may choose to not work with low-
income students, low performing students, and students of color because of the poor 
working conditions which are often prevalent with these students (Horng, 2005). 
 Recent studies conducted in California, Texas, New York, and Georgia show that 
teachers systematically move away from schools with low levels of achievement and high 
concentrations of poor children of color (Carroll, Reichardt, Guarino, & Mejia, 2000; 
Hanushek, Kain, & Rivkin, 2003; Lankford, Loeb, & Wyckoff, 2002). Data from the 
studies suggest that teachers do not avoid particular groups of students; rather they avoid 
undesirable school environments. Working conditions, not student characteristics, are the 
more powerful determinant of where teachers choose to work (Horng, 2005). 
 In another study that examined the tradeoffs teachers would make among ten 
attributes when selecting a school in which to work: salary, class size, administrative 
support, input on school-wide decisions, commute time, resources for students, school 
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facilities, student performance, student ethnicity, and student socioeconomic status, the 
findings suggests that working conditions are more important to teachers than student 
ethnicity, socioeconomic status, or performance. Horng (2005) surveyed 547 teachers in a 
large, urban elementary school district in California. The results of the study show that of 
the ten attributes, school facilities, administrative support, and class size were the three 
most important to teachers. Of the attributes, having clean and safe facilities was more 
than twice as important to teachers as each of the three student demographic attributes 
and was 30% more important than receiving an additional $8,000 in annual salary. Figure 
2 shows the ten attributes teachers preferred when selecting a school listed from most 
important to least important and the average importance score for each attribute (Horng, 
2005, p. 3) 
Attributes Percent 
School facilities 13.91 
Administrative Support 12.84 
Class Size 12.79 
Commute Time 11.73 
Additional Salary 10.82 
Resources for students 10.10 
Input on school-wide decisions 8.80 
Student SES 6.55 
Student Performance 6.52 
Student ethnicity 5.95 
Figure 2. Ten attributes teachers preferred when selecting a school listed from most 
important to least important and the average importance score for each attribute. 
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 As a part of this study, the researcher offered policy recommendations. Horng 
(2005) stated, ?Improve working conditions at hard-to-staff schools and collect data on 
working conditions at all schools. This study demonstrates that when teachers move away 
from schools serving a large concentration of low-income students, low-performing 
students, and/or students of color, they are more likely to be moving away from the 
correlated dismal working conditions than moving away from the student themselves. 
Consequently, teachers can be encouraged to stay at these schools by providing clean and 
safe schools, very good administrative support, small class sizes, sufficient resources for 
students, and opportunities to participate in school policy decision making? (p. 5).  
 In a similar study, under the leadership of Governor Mike Easley, North Carolina 
became the first state in the nation to study teacher working conditions. The Teacher 
Working Conditions Initiative began with a teacher working conditions survey that was 
developed and piloted by the North Carolina Professional Teaching Standards 
Commission in 2001 (The Southeast Center for Teacher Quality, 2004). The Commission 
conducted research and focus groups to develop 30 working conditions standards for 
schools in five broad categories: time, empowerment, professional development, 
leadership, and facilities and resources. Focus groups with more than 500 teachers 
validated the categories or domains. The original survey was made available to every 
licensed public school educator in 2002, and solicited teacher responses on 39 statements 
regarding working conditions in these five categories. 
 The findings from that survey demonstrated a level of dissatisfaction across the 
state with teacher working conditions, particularly related to the amount of time available 
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for teachers to perform their jobs. The survey results also indicated that the collective 
perceptions of principals was far more positive than teachers? collective perceptions. 
Elementary teachers and teachers in smaller schools were more likely to rate their work 
environment positively (The Southeast Center for Teacher Quality, 2004).  
 The summary below presents a brief overview of the six primary findings and 
implications for the state. 
Finding 1: Teacher working conditions are important predictors of student performance 
? Survey results for professional development were a significant predictor of 
AYP status for North Carolina Schools. For every one point increase in 
satisfaction with professional development, schools are four times more likely 
to achieve AYP. 
? For every one point increase on the survey in all schools on the facilities and 
resources, schools were three times more likely to achieve AYP. 
? Leadership was the greatest predictor of AYP status at the middle school 
level, more so than school size and teacher retention and school size. For 
every one point increase in the area of leadership, middle schools were 6.7 
times more likely to achieve AYP. 
Finding 2: Teacher working conditions make a difference to teacher retention 
? Teachers indicated that working in a collegial atmosphere (34%) led by a 
principal with a strong instructional emphasis (27%) mattered most in teachers 
decisions about whether or not to stay in the school in which they work. 
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Finding 3: Perceptions of working conditions are reflective of actual school conditions 
? The relationship between teachers? perception of time and the amount of 
planning time provided are significantly related. Teachers receiving more 
planning time had more positive views of working conditions. Conversely, 
those who spent more time outside of the school on school-related activities 
were more likely to feel negative about time. 
Finding 4: Leadership is critical to improving working conditions but principals and 
teachers perceive these conditions very differently 
? Principals were more positive about working conditions in every area, 
particularly about the amount of time teachers have and how empowered they 
are to make decisions on education issues. 
Finding 5: Teachers, regardless of their background and experience, view working 
conditions similarly 
? Race, gender, highest degree earned, means of preparation (alternative entry 
versus traditional), and certification status does not appear to affect teacher 
perceptions of any working conditions domain. 
? While background does not appear to influence teacher?s perceptions of their 
working conditions the school level in which they work does. Elementary 
teachers had more positive perceptions of working conditions than secondary 
teachers, particularly those at the high school level. 
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Finding 6: Many aspects of working conditions have ?ripple effects? 
? Leadership and professional development are strongly correlated. Many of the 
critical issues within the professional development area involve principals 
acting as strong instructional leaders, prioritizing, providing resources and 
allowing teachers to direct their own learning. 
? Leadership and empowerment are closely related. Teachers who felt 
empowered to make decisions about their classroom and school work have 
positive views of their school leader. 
 The findings from this study support the importance of identifying and discussing 
teacher working conditions. Significant and compelling connections between working 
conditions and student achievement were documented. Ensuring a qualified teacher for 
every student is not enough to close the achievement gap. Teachers must have the 
resources and support they need to serve all students well, and without comprehensive 
and sustained efforts to improve teacher working conditions many school reform efforts 
could go unfulfilled (The Southeast Center for Teacher Quality, 2004). 
Student Achievement in Urban Schools  
 The movement to reform education in the U.S. is arguably about improving urban 
public schools. Every debate about standards, testing, governance, busing, vouchers, 
charter schools, social promotions, class size, and accountability are discussions at their 
core about public education in the urban areas. These discussions are worth having, for 
nowhere does the national resolve to strengthen its educational system face a tougher test 
than in our inner cities. There, every problem is more pronounced; every solution harder 
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to implement (Snipes, Doolittle, & Herlihy, 2002). The burden of not solving these 
problems or implementing successful improvement strategies has fallen 
disproportionately on the African American and Latino children, children with 
disabilities and those learning English who live in the poverty-stricken cores of 
America?s major cities (Snipes, Doolittle, & Herlihy, 2002). The nation cannot afford to 
ignore these communities, for urban schools enroll a large share of America?s children. 
While there are 16,850 public school districts in the United States, one hundred of those 
districts serve approximately 23 percent of the nation?s students. These districts, many of 
which are located in urban areas, also serve 40 percent of the country?s minority students 
and 30 percent of the economically disadvantaged students. Unfortunately, urban school 
districts face a common set of challenges which make it difficult to ensure all students 
receive a high quality education. The primary challenges include: unsatisfactory 
academic achievement; inexperienced teaching staffs; low expectations and lack of a 
demanding curriculum; lack of instructional coherence; high student mobility; political 
conflicts, and unsatisfactory business practices (Snipes, Doolittle, & Herlihy, 2002). 
   Urban students are faced with many extraneous factors that suburban students 
typically do not need to worry about on a daily basis. Students in urban schools are 
expected to focus on acquiring skills to help them lead a more prosperous life, while at 
the same time they are faced with many distractions. The horrendous conditions of the 
school, such as leaking roofs and sewage problems, are not conducive to learning 
(Anonymous, 2008). Also, urban students live in crime-infested neighborhoods with 
violence on the streets. Problems outside the classroom which affects students learning 
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tends to have a great impact in the classroom in urban schools (Leland & Harste, 2005). 
These problems directly affect student motivation which then has an unequivocal effect 
on their achievement. Therefore, unlike suburban students who attend schools in a safe 
and pleasant environment, where learning is the first priority; learning is not the primary 
concern for many urban students (Anonymous, 2008).  
 According to Maslow?s hierarchy of needs, individuals have both deficiency and 
growth needs. Deficiency needs are basic needs for a person?s physical and psychological 
welfare. Growth needs, on the other hand, include the need for knowing, appreciating and 
understanding. These needs can never fully be satisfied (Slavin, 2005). Growth needs 
cannot be pursued until all the basic needs of an individual are met. According to Slavin 
(2005), schools and government agencies need to realize that if a student?s basic needs 
are not met, then learning will suffer.  
  The majority of students that attend urban schools are from minority families who 
live below the poverty line). Most often they are from single-parent families where the 
parent is usually holding more than one job to support the family and so little attention is 
given to the child (Lee, 1999). Many students have very few positive role models. Often 
times, their parents may have drug or alcohol addictions, are verbally abusive, neglectful 
and/or are school dropouts themselves. Many urban children are also deprived of 
adequate food on a daily basis and come to school hungry. These children often lack 
proper health care (Lee, 1999). In addition, the child?s safety is compromised by living in 
crime-infested neighborhoods filled with violence. Due to the lack of the child?s basic 
needs being met, more children who attend urban schools start school with a major 
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disadvantage. Whereas, students of suburban schools, with their basic needs already 
having been met, are able to focus on learning and satisfying their growth needs. Many 
urban students are less concerned with learning and achieving a positive self-image than 
they are about obtaining food or safety. This has a large and lasting affect on their student 
achievement (Lee, 1999). 
 Many urban students end up dropping out of school (Lee, 1999). For various 
reasons, students no longer feel the need to try and so they just quit. Some students feel 
that teachers are impatient with their lack of understanding and have low expectations. As 
a result of their failure to comprehend the material, many students skip class. This then 
becomes a vicious cycle, because children get even more lost in material and eventually 
give up altogether (Lee, 1999). Some students feel that they receive no encouragement 
and only end up meeting resistance when they try to advance their education. They end 
up in a state of learned helplessness where they feel that no matter how hard they try they 
are going to fail and for this reason many students just give up. In an ethnographic study 
investigating school failure in urban schools ?absenteeism, perceptions of racism, and 
personal relationships with teachers? were quoted as being the main reasons for student 
dropouts (Lee, 1999). Students hold school factors responsible as their primary influences 
on academic achievement. They stated that teacher-centered classrooms, perceived 
racism and discrimination against students, as well as teacher apathy, lack of caring and 
low expectations all are factors contributing to the low achievement of students in urban 
schools (Lee, 1999). 
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 In spite of the overwhelming lack of student achievement in urban schools, there 
is still a significant number of students that despite the circumstances overcome the 
obstacles and manage to succeed. Also, due to recent school reforms, many school 
systems once deemed as beyond repair are now making significant progress in raising 
student achievement (Anonymous, 2008). Recent studies conducted in Houston, 
Sacramento, and Charlotte have demonstrated a trend of improved overall student 
achievement (Snipes, Doolittle, & Herlihy, 2002). The districts involved in the study 
shared the following elements in common:  
? They focused on student achievement and specific achievement goals, on a set 
schedule with defined consequences; aligned curricula with state standards; 
and helped translate these standards into instructional practice.  
? They created concrete accountability systems that went beyond what the states 
had established in order to hold district leadership and building-level staff 
personally responsible for producing results.  
? They focused on the lowest-performing schools. Some districts provided 
additional resources and attempted to improve the stock of teachers and 
administrators at their lowest-performing schools.  
? They adopted or developed district-wide curricula and instructional 
approaches rather than allowing each school to devise their own strategies.  
? They supported these district-wide strategies at the central office through 
professional development and support for consistent implementation 
throughout the district.  
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? They drove reforms into the classroom by defining a role for the central office 
that entailed guiding, supporting, and improving instruction at the building 
level.  
? They committed themselves to data-driven decision-making and instruction. 
They gave early and ongoing assessment data to teachers and principals as 
well as trained and supported them as the data were used to diagnose teacher 
and student weaknesses and make improvements.  
? They started their reforms at the elementary grade levels instead of trying to 
fix everything at once.  
? They provided intensive instruction in reading and math to middle and high 
school students, even if it came at the expense of other subjects.  
Urban schools still have a long way to go, but the sweeping reform is making 
significant improvements in student achievement. All urban school districts need to apply 
successful reform efforts to schools in desperate need of them (Lee, 1999). Sandra 
Feldman, the president of the American Federation of Teachers, says it best: 
While no one would claim that urban school districts have yet achieved universal 
excellence, no one can deny the progress evident in their accomplishments over 
the past few years. If we have the guts and patience to work together, we can 
rebuild these schools into places where teachers can teach and kids can learn and 
flourish. (American Federation of Teachers, 2005, p. 5) 
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Recommendations for Improving Mathematics Achievement 
  Math achievement is improving slightly, but much more work must be done to 
ensure that our children receive a sound background in mathematics (U.S. Department of 
Education, 2004). According to the Third International Math and Science Study 
(TIMSS), U.S. 8th-grade students? mathematics achievement is below average 
internationally, and it is lower than that of students in many countries that are our 
economic competitors. Additionally, U.S. 8th-grade students perform relatively better in 
some mathematics content topic areas than in others. Relative to international averages, 
U.S. students are about average in the areas of algebra; fractions; and data representation, 
analysis, and probability; and below average in geometry, measurement and 
proportionality (U.S. Department of Education, 2004).  
Math is a critical skill in the information age. While technology advances with 
lightning speed, stagnant math performance in schools shortchanges our students? future 
and endangers our prosperity and our nation?s security (U.S. Department of Education, 
2005). According to the scores on the 2000 National Assessment of Educational Progress 
(NAEP), the average math scores of fourth- and eighth-graders, and twelfth-graders have 
improved only slightly. Only a quarter of our fourth- and eighth-graders are performing at 
or above proficiency levels in math (United States Department of Education, 2005). 
Twelfth-grade math scores have not improved since 1996, and a closer look at those 
scores reveals that the biggest drop occurred with students who already are scoring at the 
lowest levels of achievement. These are the students who most need our help and who 
can least afford to lose any more ground (United States Department of Education, 2005).  
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In order to enhance middle school mathematics achievement and teaching, 
Edward Silver (1998) makes the following recommendations based on the TIMMS 
report:  
1. Make a serious national commitment to improved mathematics learning 
by all students. 
2. Make the school mathematics curriculum more ambitious and enhance 
classroom instruction. 
3. Invest in professional development and capacity building to support 
improved mathematics achievement. 
In the 2001 text, Classroom Instruction that Works: Research-Based Strategies 
for Increasing Student Achievement, the authors Marzano, Pickering, and Pollock identify 
nine research-based strategies for increasing student performance. Listed below are 
descriptions of each of the nine strategies, which can be applied to mathematics as well as 
other areas of instructions: 
? Identifying similarities and differences 
? Summarizing and notetaking 
? Reinforcing effort and providing recognition 
? Homework and practice 
? Nonlinguistic representations 
? Cooperative learning 
? Setting objectives and providing feedback 
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? Generating and testing hypotheses 
? Cues, questions, and advance organizers 
 If we as a nation adopt the belief that all students can learn mathematics; if we act 
in consistent, coordinated ways to effect that goal; and if we make the requisite 
commitment of human and financial resources, there is good reason to think many more 
students will succeed. Our children deserve nothing less than the best mathematics 
education in the world (U.S. Department of Education, 2004). 
 
Summary 
 Of the many disparities evident in the U.S educational system, one of the most 
glaring is students? access to qualified teachers. Although research has demonstrated that 
access to qualified teachers is one of the most powerful determinants of student 
achievement, there is great inequality in access to this critical resource, especially in 
urban districts (Horng, 2005).  
No matter which study you examine, no matter which measure of teacher qualities 
you use, the pattern is always the same ? poor students, low-performing 
students, and students of color are far more likely than other students to have 
teachers who are inexperienced, uncertified, poorly educated, and 
underperforming. Many of those teachers demonstrate most or all those 
unfortunate qualities all at the same time. (Carey, 2004, p. 8) 
A teacher?s qualifications contribute to teacher quality through (a) college majors, 
(b) teacher preparation, (c) certification, (d) professional work experiences, (e) 
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examination scores, (f) aptitude, and (g) demographics (Ferguson, 2005). The literature 
suggests that teacher quality and student achievement, especially in mathematics, are two 
significant challenges for schools. For this reason, educational researchers (Ballou & 
Podgursky, 2000b; Darling-Hammond, 2000; Goldhaber & Brewer, 2000; Monk, 1994; 
Weglinsky, 2000a; Wilson, Floden, Ferrini-Mundy, 2001) have conducted various studies 
to determine teacher factors that impact student achievement. In order to enhance 
mathematics achievement, it is important for educators in Alabama and across the United 
States to understand the relationship between teacher qualifications and student 
achievement in mathematics. 
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III. METHODS 
 
Introduction 
 The purpose of this study was to evaluate whether or not there is a significant 
difference in teacher qualifications that might predict the academic performance of 
middle school students on the mathematics portion of the Alabama Reading and Math 
Test (ARMT). This study examined the relationship between the factors of teacher 
preparation, certification, and teaching experience. Measures of teacher qualifications 
included the following variables: (a) the number of mathematics semester hours 
completed, (b) type of teacher certification, (c) the teacher?s total number of years 
teaching mathematics, and (d) the teacher?s total number of years teaching middle school 
mathematics.  
There was a need for this study because in the State of Alabama, the 7?8 grade 
span has the lowest percentage of students scoring at the proficient levels on the math 
portion of the Alabama Reading and Math Test (ARMT). During the 2007 administration 
of the ARMT, the percentage of students scoring at the proficient level in grades 6?8 was 
as follows: Grade 6?73%, Grade 7?60%, and Grade 8?67% (Alabama State Department 
of Education, 2007a). This study addressed the issue of this problem of low mathematics 
achievement by examining the relationship between mathematics teacher preparation and 
experience to the achievement level of middle school students (grades 7?8) on the 
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mathematics section of the Alabama Reading and Math Test (ARMT). The outcomes of 
this study may assist teachers, principals, and superintendents by identifying potential 
predictors related to teacher characteristics that may result in higher student achievement 
in mathematics.  
 This study investigated the following research questions: 
1. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to the teachers? number of 
mathematics semester hours completed? 
2. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to the type of teacher 
certification? 
3. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to the teacher?s total number 
of years teaching mathematics? 
4. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to the teachers? total number 
of years teaching middle school mathematics? 
In this chapter, the researcher presents a description of the research process that 
was used in this study. The research design, the sample selection, data collection 
procedures, protection of human subjects, development of instrumentation, data coding 
process, and statistical analysis are also discussed. 
 
 
Theoretical Framework 
The theoretical framework for this study is presented in Figure 3. As illustrated in 
the diagram, the independent variables of (a) number of mathematics hours completed, 
(b) type of teacher certification held, (c) teacher?s total number of years teaching 
mathematics, and (d) teacher?s total number of years teaching middle school mathematics 
impact or has a relationship to student achievement in mathematics. 
 
 
Figure 3. Teacher Qualifications and Student Achievement 
 
Design of the Study 
The purpose of this study was to determine the extent to which student scores on 
the mathematics section of the Alabama Reading and Math Test (ARMT) differ 
according to teachers? qualifications. The researcher used a causal-comparative research 
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experience 
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design to determine if a statistically significant relationship exists between teacher 
qualifications factors and student achievement on the mathematics section of the 
Alabama Reading and Math Test. This quantitative framework was employed because the 
groups being studied were already established. Crowl (1996) suggested that causal-
comparative research allows the researcher to determine if there are any possible 
relationships that might exist between the groups that were already created.  
The researcher used a researcher-designed survey that was adapted from the 2004 
NAEP Mathematics Background Survey. Student test scores from the Spring 2007 
ARMT were matched to each of the teacher survey responses. The independent variables 
for this study were the qualifications of each of the respondents. They included: (a) 
number of mathematics semester hours completed, (b) type of teacher certification held, 
(c) teacher?s total number of years teaching mathematics, and (d) teacher?s total number 
of years teaching middle school mathematics. The dependent variable was the students? 
scores on the math section of the Alabama Reading and Math Test for the April 2007 test 
administration. The survey instrument used for this study was revised and modified from 
the 2006 National Assessment of Educational Progress (NAEP) Grade 8 Mathematics 
Teacher Background Questionnaire. The Teacher Background Survey was used to collect 
data regarding the teachers? educational preparation, type of certification held, highest 
degree earned, and teaching experience. The instrument used in this research consisted of 
a one-page (front and back) survey. It consisted of 11 questions and was divided into 
three sections titled: Personal Information, Educational Background, and Teaching 
Experience. 
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The first section, Personal Information, included 4 items which asked questions 
about each participant?s background. It included items such as name, school assignment 
during the 2006?2007 academic year, race, and gender. There were two open-ended 
questions and two multiple choice questions. 
The second section, Educational Background, asked questions about each 
teacher?s college major, type of certification held, highest degree earned, and number of 
undergraduate or graduate mathematics semester hours completed. It included 4 multiple 
choice questions.  
The final section of the survey, Teaching Experience, collected information 
regarding each teacher?s mathematics teaching experience excluding student teaching and 
substitute teaching assignments. It consisted of 3 multiple-choice questions that 
addressed items such as the number of years of teaching experience at the elementary, 
middle/junior high or secondary levels.  
To ensure control of the study, the researcher compared students by classrooms 
using the mean ARMT score, for the teacher?s classroom on the mathematics section of 
the Alabama Reading and Math Test (ARMT). For the purposes of this study, each 
teacher?s classroom included all students taught by the teacher regardless of the class 
size. To address the issue of variance, Crowl (1996) suggested that the researcher identify 
what the variables have in common. For example, one should analyze the similarities that 
exist amongst the teachers according to the total number of years teaching experience 
and/or years of experience teaching at the middle/ junior high school level. The students 
in this study were enrolled in the same mathematics courses during the 2006?2007 
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academic school year according to their grade level. Seventh graders were enrolled in 
Mathematics-7 and eighth graders in Pre-Algebra. None of the classes were tracked 
according to academic ability. A t-test was used to determine any significant differences 
and relationships between groups. The SPSS statistical analysis program was used to 
analyze the quantitative data in this study. 
 
Participants 
 The study was conducted in an urban school district in Alabama and examined the 
relationships of teacher characteristics and student achievement for 7
th
 and 8
th
 graders. 
The principals of the selected schools were sent an informational letter that described the 
purpose of the study and sought to obtain permission to conduct the study. After allowing 
sufficient time for the principals to review the letters and the survey instrument, the 
principal investigator received an official letter from each of the principals granting 
approval to conduct the study (see Appendix B). 
The researcher utilized a nonprobability sampling strategy because the students, 
teachers, and schools in this study are typical of those in most city school districts in 
Alabama. The population in this study consisted of full-time teachers who were 
employed as 7
th
 or 8
th
 grade mathematics teachers at one of eight traditional (nonmagnet) 
middle/junior high schools in Montgomery Public Schools District, Montgomery, 
Alabama. All potential participants in the study had to have taught at least one math 
course in the Montgomery School District during the 2006?2007 school year. The 
courses taught by the teachers were either Mathematics 7 or Pre-Algebra 8. These were 
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the only two mathematic class offerings for students who did not attend magnet schools 
in grades 6?8. There were twenty-three teachers in the sample. A total of 20 surveys were 
returned by the conclusion of the study for a return rate of 86.9%. 
 All of the schools in the study are located in urban settings in Montgomery, 
Alabama. The Montgomery Public Schools District has a student enrollment of 32,520 
students and 58 schools. There are ten middle/ junior high schools. There are 
approximately 38 math teachers that are assigned to teach either 7
th
 or 8
th
 grade 
mathematics. The school district is a mix of mostly city schools with a few schools 
located in rural areas of the county. The schools in the district have a diverse student 
population based on ethnicity and economics.  
 
Research Procedures and Data Collection  
 The procedures used for conducting the research and data collection are presented 
below. 
Step 1: The researcher sent a letter to the Review Committee for Research in the 
Montgomery Public School System requesting approval to conduct the 
study (see Appendix A). 
Step 2: Upon receiving an approval letter from each participating school?s 
principal, the researcher submitted a Research Protocol Review Form to 
the Office of Human Subjects Research at Auburn University (see 
Appendix C).  
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Step 3: Upon receiving an approval letter from each participating school?s 
principal (see Appendix B) and the Office of Human Subjects Research at 
Auburn University (see Appendix C), the researcher met with the Survey 
Administrator (math department chairperson or grade level chairperson) at 
all schools to discuss the study?s purpose and procedures for distributing 
and collecting data. At this meeting, each Survey Administrator received a 
packet that included a script for administering the survey, informed 
consent forms, Teacher Background Surveys, and return envelopes (see 
Appendices D, E, and F). The Survey Administrators were requested to 
distribute the surveys to all 7th and 8
th
 grade math teachers at each school 
at one time so that they could be completed and returned immediately. 
Teachers were asked to complete the surveys and return them in the sealed 
envelope, provided by the researcher. The Survey Administrators were 
asked to collect the surveys and place them in the large envelope provided 
and return them to the researcher. 
Step 4: The researcher contacted the Director of Assessment and Accountability 
for the Montgomery Public Schools District. A request was made to obtain 
a copy of all the Spring 2007 Alabama Reading and Math Test (ARMT) 
school reports for the traditional (nonmagnet) middle schools in the 
district. A request was also made to receive the average mean score for 
each class section taught by the math teachers according to grade level.  
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Step 5: The researcher compiled and compared the data from the teacher surveys 
regarding their qualifications. This information was later used to compare 
and determine relationships to student performance. 
Step 6: The researcher analyzed the scores of the students who were taught by 
teachers of various qualifications to determine any significant differences 
or relationships. 
 
Data Coding 
The surveys were coded by school which was indicated by placing a number in 
the upper right hand corner. This number matched a number assigned to a particular 
school on a code list of the middle/junior high schools selected to participate in this 
study. The teachers were provided an informed consent letter and asked to return the 
surveys in the sealed envelope provided by the researcher to minimize the risk of breech 
of confidentiality. Once the surveys were returned, the codes were matched and that 
particular survey was struck from the code list so that researcher could identify who had 
completed the survey. One week after each Survey Administrator received a packet that 
included information letters, scripts, and surveys, a reminder e-mail was sent to remind 
the teachers who had not returned the survey to do so by the end of the week if they were 
going to participate in the study. This email offered thanks if the survey had been 
returned. The email provided phone numbers and an email address to contact the 
researcher in order to complete the survey online or request another survey due to it being 
lost or misplaced. 
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Protection of Human Participants 
 The initial proposal, informed consent procedures and letters, and survey 
instruments were carefully reviewed and approved by the researcher?s dissertation 
committee, the principals at each participating school, and Auburn University?s 
Institutional Review Board (see Appendices A, B,C D, and E,). All teachers were 
provided an informed consent letter inviting them to participate in the study (see 
Appendix D). The informed consent letters invited participation in the study, 
communicated that results would be treated as anonymous, and clarified the purpose of 
study. 
 
Validity and Reliability 
 Content validity determines whether or not the test and its questions are 
representative of the content that the investigator intends to measure (Ferguson, 2005). 
The questions on the survey were developed from the National Assessment of 
Educational Progress (NAEP) Grade 8 Mathematics Teacher Background Questionnaire 
and in collaboration with the researcher?s dissertation committee members. The 
researcher piloted the teacher survey with several retired teachers and administrators in 
order to ensure content validity. By administering the survey to others not involved in the 
study, the researcher was able to ascertain the face validity to determine readability and 
clarity of content in order to ensure that the survey was obtaining the desired data desired 
from the teachers (LoBiondo-Wood & Haber, 1994). Based on feedback, two additional 
questions were added and formatting was changed on the survey. Additionally, revisions 
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were made to the questions on the survey instrument in order for them to appear more 
concise. The reliability of the measure is addressed in Chapter IV. 
 
Data Analysis 
A quantitative research design was utilized in this study. Section one of the 
instrument included demographic information of about the participants. Section two 
consisted of questions that gathered data about the participants? educational background. 
Section three of the instrument included statements that related to the teaching experience 
of the participants. As the surveys were collected from each of the school sites, the 
researcher entered participant responses into the SPSS 16 computer program.  
These data were analyzed by the researcher using a t-test to determine the extent 
to which student scores on the mathematics section of the Alabama Reading and Math 
Test (ARMT) differ according to teachers? qualifications. Groups were coded and 
categorized by (a) number of mathematics semester hours completed, (b) type of teacher 
certification held, (c) teacher?s total number of years teaching mathematics, and (d) 
teacher?s total number of years teaching middle school mathematics. Rossman and Rallis 
(1998) identified coding as a process of organizing the material into chunks or categories 
before bringing meaning to those chunks. The dependent variable was the students? 
scores on the math section of the Alabama Reading and Math Test for the April 2007 test 
administration. Descriptive statistics, including return rates, frequencies, means and 
standard deviations were presented in charts and tables in Chapter Four along with a short 
narrative explaining the results. 
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Situating Self as Researcher 
The principal investigator is employed as a middle school principal with the 
Montgomery Public Schools District in Montgomery, Alabama. He has been an 
administrator in this school for 2 years. During this time he has been concerned about the 
low achievement scores earned by students attending the school, particularly in the area 
of mathematics. He conducted this study to explore whether there is a relationship 
between teacher qualifications and the academic performance of middle school students 
on the mathematics section of the Alabama Reading and Math Test (ARMT). In the state 
of Alabama, the ARMT is the accountability test used at the elementary and middle 
school to determine Adequate Yearly Progress (AYP). As a middle school principal 
employed at an under performing school with students who have struggled with math 
performance, being able to identify potential predictors related to teacher qualifications 
that may result in higher student achievement in mathematics would be beneficial when 
hiring math teachers. Additionally, information from a study like this may be useful when 
designing professional development activities for mathematics teachers in my school. 
In order to lessen the researcher?s bias as he conducted the study, the survey used 
to collect teacher background data was distributed and collected by a survey 
administrator (math department chairperson or grade level chairperson) at each of the 
eight schools participating in the study. All traditional (nonmagnet) middle schools in the 
county school district participated in the study except the school where the researcher is 
employed. Additionally, each respondent completing the survey placed it in an envelope 
that was sealed to ensure anonymity. By following these procedures, the researcher is 
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confident that each 7th or 8th grade math teacher at the selected schools had an 
opportunity to complete the Teacher Background Survey in a non-coercive environment. 
Further, student achievement data for the Spring 2007 Alabama Reading and Math Test 
(ARMT) was provided and aggregated by grade level at the district level by Central 
Office personnel who would have access to student data as part of their normal job 
responsibilities. While the principal investigator recognized that aggregate student data is 
not the strongest measure for a study such as this one, it still yielded useful data. The 
researcher believed that by making the compromise of not utilizing individualized student 
scores there was a greater degree of protection to teacher and student identities. The 
researcher strongly believes that protection of study participants? anonymity was of 
greater concern than having individually identifiable data, even though it was a limitation 
of the study. 
 
Summary 
 The purpose of this study was to evaluate whether or not there is a significant 
difference in teacher qualifications that might predict the academic performance of 
middle school students on the mathematics portion of the Alabama Reading and Math 
Test (ARMT). This study examined the relationship between the factors of teacher 
preparation, certification, and teaching experience. Chapter III presented the design of the 
study, sample selection, participants, data collection procedures, data coding and 
protection of human participants. The chapter also provided a description of the 
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instrument used in the study, the validation process, and the pilot testing of the Teacher 
Background Survey and data analysis. Chapter IV presents the findings of the study. 
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IV. RESULTS 
 
Findings 
According to Rice (2003), teacher quality matters. In fact, it is the most important 
school-related factor influencing student achievement. In an effort to determine if 
significant relationships exist between teacher factors (preparation, certification, and 
teaching experience) and student mathematics achievement on the Alabama Reading and 
Math Test, The Teacher Background Survey was designed and served as the basis for this 
research study. Twenty full-time middle or junior high school mathematics teachers 
participated in this study. Each of the participants taught 7th or 8th grade mathematics at 
one of the eight traditional (nonmagnet) middle/junior high schools in the Montgomery 
Public School District, Montgomery, Alabama during the 2006?2007 school year. 
 The purpose of this study was to evaluate whether or not there is a significant 
difference in teacher qualifications that might predict the academic performance of 
middle school students (grades 7?8) on the mathematics portion of the Alabama Reading 
and Math Test (ARMT). Measures of teacher qualifications included the following 
independent variables: (a) the number of mathematics semester hours completed, (b) type 
of teacher certification, (c) the teacher?s total number of years teaching mathematics, and 
(d) the teacher?s total number of years teaching middle school mathematics. This study 
focused on the middle school mathematics students and teachers in an urban district in 
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Montgomery, Alabama. Eight of the nine traditional (nonmagnet) middle or junior high 
schools in the Montgomery Public School District participated in the study. The ninth 
school was not included in this study since the researcher serves as that school?s 
principal. The researcher examined the Alabama Reading and Math Test (ARMT) 
achievement levels of these middle school students in comparison to the preparation and 
experience levels of their respective teachers to identify potential predictors related to 
teacher characteristics that may result in higher student achievement in mathematics.  
 This study investigated the following research questions: 
1. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to the teachers? number of 
mathematics semester hours completed? 
2. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to the type of teacher 
certification? 
3. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to the teacher?s total number 
of years teaching mathematics? 
4. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to the teachers? total number 
of years teaching middle school mathematics? 
Chapter IV presents the results of the data analysis. The chapter begins with 
demographic information of the participants. The second section provides the findings 
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from the teacher survey. In the third section, the statistical findings related to the four 
research questions are presented. The fourth section reveals the t-test results. The chapter 
concludes with a summation of the findings. 
 
Descriptive Statistics for Participants  
The sample in this research study included 20 full-time mathematics teachers who 
were employed at 1 of the 8 traditional (non-magnet) middle/junior high schools located 
in the Montgomery Public School District, Montgomery, Alabama. Of the participants, 3 
(15%) identified themselves as White or Caucasian, and 17 (85%) as Black or African-
American. The gender distributions among participants were 8 (40%) males and 12 
(60%) females. Table 3 displays the demographic information for the participants. 
 
Table 3 
Demographic Information of the Participants 
Males Females 
White Black White Black 
1 
(12.5%) 
7 
(87.5%) 
2 
(16.7%) 
10 
(83.3%) 
 
Respondents 
A master list of the 7th and 8th grade mathematics teachers was acquired from the 
district?s central office. This list included the teachers who taught at least one 
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mathematics class at one out of eight traditional middle/junior high schools in the 
selected district during 2006?2007 school year; thus, their students participated in the 
Alabama Reading and Math Test Assessment. Of the 23 surveys administered, 20 were 
returned for a return rate of 86.9 %. The data in Table 4 describes the teacher surveys 
collected by school for the purpose of this study. 
 
Table 4 
Teacher Survey Data Collected by School 
Schools   Surveys Received Number of Teachers  Percent Returned  
  Completed 
Middle School A 3 3 100 
Middle School B 5 5 100 
Middle School C 3  2 67 
Middle School D   3 3 100 
Middle School E   1  1 100 
Middle School F   4 3 75 
Middle School G   3 3 100 
Middle School H   1 1  100 
 Total 23 20 86.9 
N = 20  
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Each teacher was asked to provide their name and the school they taught at in 
during the 2006?2007 school year in order to match the survey results with the student?s 
test data for the spring 2007 administration. The Teacher Background Survey (see 
Appendix E) had a total of 11 questions. There were seven multiple choice questions and 
four fill-in-the-blank questions.  
Table 5 provides the number of teachers by school that participated in the study. 
There were eight schools that participated in the study. However, Middle School H was 
not included in the analysis since the one teacher who completed the survey was 
employed at the researcher?s school during the 2006?2007 school year. Therefore the 
results only reflect data from 7 of the schools. 
 
Table 5 
Participating Respondents by School 
School Frequency Percent 
Middle School A 3 15 
Middle School B 5 25 
Middle School C 2 10 
Middle School D 3 15 
Middle School E  1 5 
Middle School F 3 15 
Middle School G 3 15 
Total  20 100 
N = 20 
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Table 6 provides the survey results for academic major as a part of either the 
undergraduate or graduate coursework for teachers in the study. The largest number of 
participants majored in mathematics education. Of the respondents who completed the 
survey, 50% were mathematics education majors; 30% were mathematics majors; 
whereas 20% majored in an area other than mathematics education or mathematics.  
 
Table 6 
Respondents? Academic Major as Part of Undergraduate or Graduate Coursework 
Major Frequency Percent 
Mathematics Education 10 50 
Mathematics 6 30 
Other  4 20 
Total   20 100 
N = 20 
 
The sixth question on the teacher survey focused on the type of certification or 
teaching certificate held by the teacher. Although the Alabama Department of Education 
does not offer a middle school mathematics certification, it was offered as a choice on the 
survey to remain consistent with items asked on the NAEP survey. Additionally, an 
alternative certifications option was included for those teachers enrolled in an alternative 
degree program. The levels of certification were coded as: (1) elementary education (K?8 
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or 1?8), (2) middle/junior high education, (3) secondary mathematics, (4) alternative 
certification, and (5) other. The coding was based on research which indicated that 
teachers with secondary mathematics certification produced higher student achievement 
(Darling-Hammond, 2000: Hawk et al., 1985). Tables 7?9 show the frequencies for each 
of the certification levels for the 20 teachers in the study. Several of the respondents held 
more than one type of certification. There were no participants in the study that held an 
elementary certification.  
 
Table 7 
Participating Respondent?s with Middle/Junior High Certification 
Status  n Percent 
Yes  4 20   
No  16  80 
 Total 20 100 
N = 20 
 
 Of the respondents, 4 (20%) held a middle/junior high certification, and 16 (80%) 
did not have a middle/junior high certification. 
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Table 8 
Participating Respondent?s with Secondary Mathematics Certification 
Status n Percent 
Yes 11 55 
No 9 45 
 Total 20 100 
N = 20 
 
Of the respondents, 11 (55%) held a secondary mathematics certification. 
 
Table 9 
Participating Respondents with Alternative Certification 
Status n Percent 
Yes 8 40 
No 12 60 
 Total 20 100 
N = 20 
Of the respondents, 8 (40%) held an alternative certification. 
 Table 10 shows the data for the highest degree held by the participants. The 
choices were Bachelor?s Degree, Masters Degree, Educational Specialist Degree, and 
Doctorate Degree. Of the respondents, 11 (55%) held a Bachelor?s Degree, 7 (35%) held 
 
 91 
a Masters Degree, and 2 (10%) held an Education Specialist Degree. There were no 
participants in the study that held .a doctorate degree. 
 
Table 10 
Participating Respondent?s? Highest Degree Held 
Degree Attained Frequency Percent 
Bachelor?s 11 55 
Masters 7 35 
Educational Specialist 2 10 
Doctorate 0 0 
Total   20 100 
N = 20 
 
Table 11 
Respondents Grade Level Taught During 2006?2007 
Grade Level    Frequency  Percent 
7th 8 40 
8th 11 55 
7
th
 and 8th  1 5 
Total  20 100 
N = 20 
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 Of the respondents, 8 (40%) taught 7
th
 grade mathematics, 11 (55%) taught 8
th
 
grade mathematics, and 1 (5%) taught both 7
th
 and 8
th
 grade mathematics classes. 
  
Quantitative Data 
In this section, the results of the quantitative data statistical findings in relation 
to the research questions are presented. A t-test was conducted to determine if there 
was a statistically significant relationship between teacher factors (mathematics course 
hours completed, type of teaching certificate held, teaching experience at the middle 
school level, and total years teaching experience) and student achievement in 
mathematics. A  t-test was used to determine group differences because the sample size 
was small (Kish, 1987). The following sections present findings related to each of the 
research questions. In this section, the results of the analysis of the data in relation to 
the research questions are presented. 
 The first research question, ?To what extent do student scores on the 
mathematics section of the Alabama Reading and Math Test (ARMT) differ according 
to the teachers? number of mathematics semester hours completed??, could not be 
answered. Data analysis could not be completed to answer this research questions 
because 15 (75%) of the sample had more than 27 hours of mathematics coursework. 
Therefore, there was not enough variance. 
 The second research question was ?To what extent do student scores on the 
mathematics section of the Alabama Reading and Math Test (ARMT) differ according 
to the type of teacher certification?? Of the 20 cases, 19 participants had either 
 
 93 
secondary mathematics or alternative certification. The sample was divided into two 
groups (42%/58%). A t-test was conducted to determine group differences between 
secondary and alternative certification using the participant?s mean student 
mathematics score. The assumption of equal variance was not violated, F = 3.37; p = 
.08, which means the assumption of homogeneity was met. The mean mathematics 
score for the participants with secondary certification was 663.73 with a standard 
deviation of 19.89. For the participants with alternative certification, the mean 
mathematics score was 647.64 with a standard deviation of 7.51. There was a 
statistically significant difference between the two certification groups, t(17) = 2.17; p 
= .05. Thus, teachers with secondary mathematics certification had students with 
average test scores that were 16 points higher than teachers with alternative 
certification. 
 The third research question, ?To what extent do student scores on the 
mathematics section of the Alabama Reading and Math Test (ARMT) differ according 
to the teacher?s total number of year?s experience teaching mathematics??, could not be 
answered. A bivariate correlation was conducted to determine the relationship between 
the total years of teaching experience and the years of experience at the middle school 
level. Data analysis could not be completed to answer this research question. The 
results indicate r = .98 which indicates a near perfect correlation. Thus, based on the 
sample, there was not enough variance. 
 The fourth research question asked, ?To what extent do student scores 
on the mathematics section of the Alabama Reading and Math Test (ARMT) differ 
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according to the teachers? total number of years teaching middle school mathematics?? 
Descriptive statistics revealed that for the total years of teaching experience the range 
was from 2?30 years. The group was split 45% (0?5 years of experience) and 55% (5 
or more years experience) and on the median score of years taught. The result suggests 
a very strong relationship. Thus, teachers having more than 5 years experience had 
average test scores that were 14 points higher than teachers with 5 or less years 
experience. 
 
Summary 
The findings were presented in Chapter IV. Two of the research questions were 
answered and the other two were not answered due to a lack of variance based on the 
small sample size. Chapter V presents implications for this study and areas for further 
research., and a discussion of the study?s significance. 
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V. DISCUSSION, IMPLICATIONS, AND AREAS FOR FURTHER RESEARCH 
 
 The purpose of this chapter is to discuss findings and the conclusions that were 
drawn based on the analysis of data collected throughout this study. The restatement of 
the purpose for examining teacher qualifications and student achievement is reviewed 
followed by a restatement of the study procedures. A discussion of the research 
findings is presented. Finally, implications and recommendations for future research are 
discussed. 
 
Restatement of the Study?s Purpose 
Those who know and care about public education in the United States agree that 
having a good teacher is a key to students? success (Johnson, 2006). In recent years, 
researchers have carefully tracked students? achievement over time and confirmed what 
parents have long known?that the quality of their child?s teacher can have lifelong 
consequences (McCaffrey & others, 2003; Rowan, Correnti, & Miller, 2002; Sanders & 
Rivers, 1996). The primary purpose of this study was to evaluate whether or not there is 
a statistically significant difference in teacher qualifications that might predict the 
academic performance of middle school students (grades 7?8) on the mathematics 
portion of the Alabama Reading and Math Test (ARMT). Educational researchers 
(Ballou & Podgursky, 2000a; Darling-Hammond, 2000; Goldhaber & Brewer 2000; 
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Monk, 1994; Wenglinsky, 2000a; Wilson, Floden, & Ferrini-Mundy, 2001) have 
conducted various studies to identify the teacher factors that impact student 
achievement. In a review of literature, Byrne (1983) reviewed 30 studies that focused 
on the relationship between subject-matter knowledge and student achievement. He 
found that a majority of the studies showed a positive relationship. Likewise, 
Wenglinksy (2000a) tried to determine the relationship between student achievement 
and teacher knowledge. He suggested that teacher knowledge, assessment, and 
instructional methods had a greater impact on student achievement than class size. 
Similarly, Hawkins, Stancavage, and Dossey (1998) found that the more knowledge 
eighth-grade teachers reported of the National Council on Teaching and Mathematics 
curriculum and evaluation standards, the higher their students? performance tended to 
be on the NAEP mathematics assessment. Greenwald, Hedges, and Laine (1996) found 
that teaching experience had a significant effect on student achievement.  
Using a theoretical framework (see Figure 3) which suggests that student 
achievement is impacted by the following teacher qualifications: (a) the number of 
mathematics semester hours completed, (b) type of teacher certification, (c) the 
teacher?s total number of years teaching mathematics, and (d) the teacher?s total 
number of years teaching middle school, this study attempted to better understand the 
relationship between factors of teacher preparation, certification, and experiences in 
order to assist teachers, principals, and superintendents by identifying potential 
predictors related to teacher characteristics that may result in higher student 
achievement in mathematics. Measures of teacher qualifications included the following 
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independent variables: (a) the number of mathematics semester hours completed, (b) 
type of teacher certification, (c) the teacher?s total number of years teaching 
mathematics, and (d) the teacher?s total number of years teaching middle school 
mathematics. 
 This research had four major goals: (1) to determine to what extent do student 
scores on the mathematics section of the Alabama Reading and Math Test (ARMT) 
differ according to the teachers? number of mathematics semester hours completed; (2) 
to determine to what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to the type of teacher 
certification; (3) to determine to what extent do student scores on the mathematics 
section of the Alabama Reading and Math Test (ARMT) differ according to the 
teacher?s total number of years teaching mathematics; and (4) to determine to what 
extent do student scores on the mathematics section of the Alabama Reading and Math 
Test (ARMT) differ according to the teachers? total number of years teaching middle 
school mathematics. 
 
Restatement of Study Procedures 
Upon school district authorization to conduct the study, it was determined that a 
survey would be the best method to conduct this study. The researcher designed a 
questionnaire that was adapted from the survey used by the National Assessment of 
Educational Progress (NAEP) which is given to 4
th
 and 8
th
 grade teachers annually in 
the United States. The questionnaire only included quantitative questions. After 
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receiving an approval letter from the principals of each of the participating schools, 23 
surveys, which were accompanied by a consent form, were distributed during a 
faculty/grade level meeting during December 2007. Twenty surveys were returned 
within a two-week period. The percentage of surveys returned was 86.9 percent. The 
data from the surveys were entered into the SPSS program and analyzed using 
descriptive statistics which were later used to compare subgroups and determine if there 
were relationships to student performance. 
 
Discussion of Findings 
The two data sources in this research study included student data and teacher 
survey responses. A total of 20 full-time mathematics teachers from 7 of the 8 
traditional (non-magnet) middle/junior high schools located in the Montgomery Public 
School (MPS) District, Montgomery, Alabama participated in this study. All 
participants had to have taught at least one mathematics class in the MPS district during 
the 2006?2007 school year. Of the participants, 3 (15%) identified themselves as White 
or Caucasian, and 17 (85%) as Black or African-American. The gender distribution 
among participants was 8 (40%) males and 12 (60%) females.  
Each of the participating middle school teachers completed a Teacher 
Background Survey based on their educational preparation, type of certification held, 
highest degree earned, and teaching experience. The survey consisted of 11 items and 
was divided into three sections titled: Personal Information, Educational Background, 
and Teaching Experience. Part I of the survey consisted of personal information. It 
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included items such as name, school assignment during the 2006?2007 academic year, 
race, and gender. There were two fill in the blank questions and two multiple choice 
questions. Part II of the survey explored educational background. It included items 
about each teacher?s college major, type of certification held, highest degree earned, 
and number of undergraduate or graduate mathematics semester hours completed. This 
section included four multiple choice questions. Part III of the survey explored teaching 
experience. It included items about each teacher?s mathematics teaching experience 
excluding student teaching and substitute teaching assignments. It consisted of three 
multiple-choice questions that addressed items such as the number of years of teaching 
experience at the elementary, middle/junior high or secondary levels. 
The survey results were matched with student data from the 2007 administration 
of the Alabama Reading and Math Test (ARMT). Four research questions were 
addressed in this study and findings were presented in Chapter IV. The following 
sections provide a brief review of key findings. This section reveals the findings from 
the data analysis. 
Research Question One 
Data analysis could not be completed to answer this research question. Seventy-
five percent of the sample had more than 27 hours of mathematics coursework. 
Research Question Two 
 The results of the t-test indicated that there was a significant difference between 
the participant?s students? mean mathematics score based upon whether the teacher 
held a secondary or alternative certification. Teachers with secondary mathematics 
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certification had students with average test scores that were 16 points higher than 
teachers with alternative certification. 
Research Question Three 
A bivariate correlation was conducted to determine the relationship between the 
total years of teaching experience and the years of experience at the middle school 
level. Data analysis could not be completed to answer this research question. The 
results indicate r = .98 which indicates a near perfect correlation. Thus, based on the 
sample, everyone?s teaching experience was at the middle school level. 
Research Question Four 
The results of the descriptive statistics revealed that for the total years of 
teaching experience the range was from 2?30 years. The group was split 45% (0?5 
years of experience) and 55% (5 or more years experience) and on the median score of 
years taught. The result suggests a very strong relationship. Thus, teachers having more 
than 5 years experience had average test scores that were 14 points higher than teachers 
with 5 or less years experience. 
 
Significance of the Study 
Findings from this study indicated that a significant relationship does exist 
between teacher qualifications and student achievement. Specifically, the findings 
revealed that mathematics teachers who had 5 or more years experience students? 
performed better on the math portion of the Alabama Reading and Math Test (ARMT). 
These findings are unlike those from the Rosenholtz (1986) study which found that the 
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benefits of years of teaching experience tended to drop off after five years of teaching. 
He attributed this to the fact that teachers may stop growing professionally and become 
tired of the teaching profession.  
This study also found that if the teacher had a traditional secondary mathematics 
certification then his or her students tended to score higher on the ARMT compared to 
teachers with alternative certification. Additionally, the findings also indicate that 
teachers with qualifications associated with higher mathematics achievement 
(traditional certification and more years teaching experience) were not equitably 
distributed among all students. Only 55% of the students in the study had teachers with 
both more than 5 years teaching experience and a traditional secondary mathematics 
certification. These findings support Johnson?s (2006) claims that equal access to 
teachers of quality is not something all students have. Carey (2004) stated that  
No matter which study you examine, no matter which measure of teacher 
qualities you use, the pattern is always the same?poor students, low-
performing students, and students of color are far more likely than other 
students to have teachers who are inexperienced, uncertified, poorly educated, 
and underperforming. Many of those teachers demonstrate most or all those 
unfortunate qualities all at the same time. (p. 8) 
However, when these students at-risk of educational failure had teachers with 
traditional secondary mathematics certifications versus alternative certifications, they 
scored significantly higher on the math section of the Alabama Reading and Math Test 
(ARMT). Every child deserves a highly qualified and high quality teacher, but this is 
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especially important for those children considered to be at risk. By understanding how 
teacher qualifications are related to student performance, researchers can inform 
educators and policy makers about the most effective ways to increase the capacity of 
schools and districts to improve student achievement (Alexander & Fuller, 2005).  
 
Recommendations 
Based on the literature review and results of this study, the following 
recommendations are made. 
When hiring mathematics teachers, principals and human resource directors 
may want to strongly consider candidates with a traditional secondary mathematics 
certification. The results of this study indicated that teachers with traditional secondary 
mathematics certification had students with average test scores that were 16 points 
higher than teachers with alternative certification.  
Alternative certification programs might increase the number of methodology or 
instructional classes to help future teachers become more proficient at delivering 
effective instruction. As noted by Silver (1998), the methodology for presenting the 
mathematics might be more closely related to student performance than the content 
hours in calculus and trigonometry which are required for secondary mathematics 
education majors. Additionally, colleges of education might offer additional training 
and field experiences for their program participants who are entering teaching through 
an alternative route. 
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School districts should provide financial incentives to recruit and retain more 
qualified mathematics teachers with more years of teaching experience. Scores and 
analyses from items relating to each teacher?s years of experience indicate that teachers 
with more than 5 years experience had students who scored 14 points higher on the 
math portion of the Alabama Reading and Math Test (ARMT). 
Working conditions should be improved at hard-to-staff schools and data should 
be collected on working conditions at all schools. Researchers found that teachers in 
schools designated as ?high poverty? and ?high minority? experienced much more 
challenging working conditions? on a variety if indicators, including student behavior, 
induction support, school safety, access to resources, and parental involvement (Park 
2003, p. 17). 
Teaching talent should be redistributed by moving some of the better 
mathematics teachers to some of the low performing schools. However, any plan to 
transfer well-trained teachers should take into account the impact of working conditions 
on a teacher?s effectiveness and job satisfaction. 
For newly hired teachers, districts should establish and maintain intensive, long-
term induction programs that focus on helping new teachers meet challenging 
professional performance standards. District recruiters could assess the rigor of teacher 
preparation programs by closely examining transcripts and other records that identify 
and describe the actual courses that teacher candidates have taken in order to be 
certified. This information could prompt K?20 discussions between districts and 
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institutions of higher education regarding ways to ensure that teacher preparation 
programs explicitly address the districts? needs for high quality, well-prepared teachers.  
 
Limitations of Study 
The teacher data collected in this study were collected using a self-reported 
survey which could be considered a limitation. Information regarding the number of 
mathematics semester hours completed, years of teaching experience, and the type of 
certification held could have been obtained from the school district?s human resource 
department. 
Another limitation to the study was the timing of collecting teacher data as 
compared to student data. The student data were the results from the Spring 2006?2007 
Alabama Reading and Math Test (ARMT); but the teacher data were not collected until 
Fall 2007?2008. Therefore, some of the teachers were no longer employed in the 
school district. This limitation had a significant effect on the sample size. 
 
Areas for Further Research 
There were several limitations to this study. Future studies that address those 
limitations would further add to the research in this field. Additionally, further research 
should examine teacher?s methodology and instructional methods to determine if there 
is any significant relationship to student achievement. 
Research examining teacher qualifications and student achievement could be 
expanded and replicated by examining elementary or high school teachers? 
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qualifications and potential relationships to student achievement in mathematics. This 
research could be expanded to include other core subject areas like reading, science, 
and English. 
Further research might include comparative studies examining differences 
among elementary, middle school and high school as it relates to teacher qualifications 
and student achievement in mathematics and other core subjects. A study could be 
conducted to examine the impact of mathematics professional development for teachers 
to see if student performance would be significantly improved. Additionally, a study 
could be conducted on the perceptions of teachers? satisfaction with working conditions 
and student achievement in mathematics. 
Finally, a study could be conducted to determine if college-level mathematics 
education programs offer classes providing teachers with appropriate training to teach 
middle school mathematics in order to improve student achievement on state 
assessments. A multi-state study on this topic would be especially beneficial. 
 
Summary 
 The purpose of this study was to evaluate whether or not there is a statistically 
significant difference in teacher qualifications that might predict the academic 
performance of middle school students on the mathematics portion of the Alabama 
Reading and Math Test (ARMT). This study examined the relationship between the 
factors of teacher preparation, certification, and teaching experience. Measures of 
teacher qualifications included the following variables: (a) the number of mathematics 
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semester hours completed, (b) type of teacher certification, (c) the teacher?s total 
number of years teaching mathematics, and (d) the teacher?s total number of years 
teaching middle school mathematics.  
 This study investigated the following research questions: 
1. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to the teacher?s number of 
mathematics semester hours completed? 
2. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to type of teacher 
certification? 
3. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to a teacher?s total number 
of years teaching mathematics? 
4. To what extent do student scores on the mathematics section of the 
Alabama Reading and Math Test (ARMT) differ according to teacher?s total number of 
years teaching middle school mathematics? 
A total of 20 full-time mathematics teachers from 7 of the 8 traditional (non-
magnet) middle/junior high schools located in the Montgomery Public School (MPS) 
District, Montgomery, Alabama participated in this study. All participants completed a 
Teacher Background Survey. The survey results were later matched with student data 
from the 2007 administration of the Alabama Reading and Math Test (ARMT). 
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Findings from this study indicated that a significant relationship does exist 
between teacher qualifications and student achievement. Specifically, the findings 
revealed that students with mathematics teachers who had 5 or more years experience 
performed better on the math portion of the Alabama Reading and Math Test (ARMT). 
This study also found that if the teacher had a traditional secondary mathematics 
certification then his or her students tended to score higher on the ARMT compared to 
teachers with the alternative certification. 
 
 108 
REFERENCES 
 
Adams, G. J., & Dial, M. (1993). Teacher survival: A Cox regression model. Education 
and Urban Society, 26(1), 90?99. 
Alabama Teacher Equity Plan. (2006, July). State plan for highly qualified teachers. 
Retrieved September 21, 2007, from http://www.ed.gov/programs/teacherqual/ 
hqtplans/alep.doc 
Alabama State Department of Education. (2007a). Talking Points 2007 ARMT. Retrieved 
September 23, 2007 from http://www.alsde.edu/Accountability/ 
2007Reports/Press/TalkingPoints2007ARMT.pdf?lstSchoolYear=5&lstReport=2
007Reports%2FPress%2FTalkingPoints2007ARMT.pdf 
Alabama State Department of Education. (2007b). Interpretive guide for Alabama?s 
accountability system. Retrieved September 23, 2007, from http://www.alsde. 
edu/Accountability/2007Reports/2007AYPInterpretiveGuide.pdf?lstSchoolYear=
5&lstReport=2007Reports%2F2007AYPInterpretiveGuide.pdf 
Alexander, C., & Fuller, E. J. (2004, April). Does teacher certification matter? Teacher 
certification and middle school mathematics achievement in Texas. Presentation 
at the Annual meeting of the American Educational Research Association, San 
Diego, CA. Available at http://convention.allacademic.com/aera2004/ 
view_paper_info.html?pub_id=7217&part_id1=903876 
 
 109 
Alexander, C. D., & Fuller, E. (2005). Effects of teacher qualifications on student 
achievement in middle school mathematics in Texas. Report presented at the 
annual meeting of the American Education Research Association, San Diego, CA. 
Alexander, C. D., & Fuller, E. (2007). Teacher certification and student performance in 
Texas. Report presented at the annual meeting of the American Education 
Research Association, San Diego, CA. 
Alexander, W. M., & McEwin, C. K. (1989). Preparing to teach at the middle level. 
Columbus, OH: National Middle School Association. 
Allen, R. (2003). Collaborative curriculum planning. Education Update, 44(3), 18. 
Anderson, P., & Bullock, A. (2004). Meeting the No Child Left Behind rules and 
regulations: Building essential skills for alternative route teachers. Action in 
Teacher Education, 26(2), 33?36. 
Angus, D. L. (2001). Professionalism and the public good: A brief history of teacher 
certification. Washington, DC: Thomas B. Fordham Foundation. 
Anonymous. (2008). Urban education: student achievement. Retrieved February 2008 
from, http://sitemaker.umich.edu/rosman.356/student_achievement_ 
Apple, M. (1983). Work, gender, and teaching. Teachers College Record, 84, 611?628. 
Bacharach, S., Bauer, S. C., & Shedd, J. B. (1986). The learning workplace: The 
conditions and resources of teaching. (ERIC Document Reproduction Services 
No. ED 279 614) 
 
 110 
Ball, D. L., & McDiarmid, W. (1990). The subject-matter preparation of teachers. In W. 
R. Houston (Ed.), Handbook for research on teacher education. New York: 
Macmillan. 
Ballou, D., & Podgursky, M. (2000a). Reforming teacher preparation and licensing: 
Continuing the debate. Teachers College Record, 102(1), 5?7. 
Ballou, D., & Podgursky, M. (2000b). Reforming teachers? preparation and licensing: 
What is the evidence? Teachers College Record, 102(1), 2?7. 
Begle, E.G. (1979). Critical variables in mathematics education: Findings from a survey 
of the empirical literature. Washington, DC: Mathematical Association of 
America and National Council of Teachers of Mathematics. 
Brewer, T. M. (2003). The grand paradox in teacher preparation and certification policy. 
Arts Education Policy Review, 104(6), 3?10. 
Brownell, W. A. (1945). When is arithmetic meaningful? Journal of Education Research, 
38, 481?498. 
Brownell, W.A. (1947). The place of meaning in the teaching of arithmetic. Elementary 
School Journal, 47, 256?265. 
Bryk, A. S., & Schneiderder, B. (2002). Trust in schools: A core resource for 
improvement. New York: Russell Sage Foundation. 
Byrne, C. J. (1983). Teacher knowledge and teacher effectiveness. A literature review, 
theoretical analysis and discussion of research strategy. Paper presented at the 
meeting of the Northern Educational Research Association, Ellenville, MT. 
 
 111 
Camphire, G. (2003). State efforts push to leave no child behind in mathematics and 
science. SEDL Letter, 15(1), 7?11. 
Carey, K. (2004). The real value of teachers: Using new information about teacher 
effectiveness to close the achievement gap. Thinking K-16, 8(1), 3?40. 
Carroll, S. J., Reichardt, R. E., Guarino, C. M., & Mejia, A. (2000). The distribution of 
teachers among California?s school districts and schools (MR-1298.0JIF). 
Cassner-Lotto, J. (1987, February). A case study of a school improvement process on the 
Hammond, Indiana school district. Paper prepared for Work in America 
Institute?s National Advisory Committee meeting on the policy study ?The 
teacher: An ally in education reform.? 
Chester, D., & Feistritzer, C. (1998). Alternative teacher certification: A state by state 
analysis 1998?1999. Washington, DC: National Center foe Education 
Information. 
Coble, C., & Azordegan, J. (2004). The challenges and opportunities of the No Child Left 
Behind Act: Seven strategies for teacher educators. Action in Teacher Education. 
26(2), 2?14. 
Cooney, S., & Bottoms, G. (1998). What works to improve student achievement in the 
middle grades. Southern Regional Education Board. Atlanta, GA. Retrieved 
November 15, 2007, from http://www.sreb.org/programs/MiddleGrades/ 
publications/01V58_Middle_Grades_Work.pdf  
Crowl, T. K. (1996). Fundamentals of educational research. New York: McGraw-Hill. 
 
 112 
Darling-Hammond, L., Holtzman, D. J., Gatlin, S. J., & Heilig, J. V. (2005). Does teacher 
preparation matter? Evidence about teacher certification, Teach for America, and 
teacher effectiveness. Education Policy Analysis Archives, 13(42). Retrieved 
October 11, 2007 from http://epaa.asu.edu/epaa/v13n42/
Darling-Hammond, L. (2004). Standards, accountability, and school reform. Teachers 
College Record, 106(6), 1047?1085. 
Darling-Hammond, L. (2000). Reforming teacher preparation and licensing: Debating the 
evidence. Teachers College Record, 102(1), 28?56. 
Darling-Hammond, L. (2000). Teacher quality and student achievement: A review of 
state policy evidence. Education Policy Analysis Archives, 8(1), 1?9. 
Darling-Hammond, L. (1998a, February). Teacher learning that supports student learning. 
Educational Leadership, 55(5), 6?11. 
Darling-Hammond, L. (1998b, November). Top 10 list for teacher quality. NEA Today, 
17(3), 17?24. 
Darling-Hammond, L., & Sykes, G. (2003). Wanted: A national manpower policy for 
education. Washington, DC: Education Commission of the States 
Ecker, J. (1999, November 10). Teacher testing letter to the Ontario College of Teachers. 
Retrieved November 2, 2007, from http://www.oct.ca/en/college publications/ 
news-archieve/assessment/advice_intro1.asp 
Education Week. (2008, January 8). Quality Counts 2004: Count Me In. 
Education Week. (2003, January 9). Quality Counts 2003: If I Can?t Learn from You. 
 
 113 
Ehrenberg, R.G., & Brewer, D. J. (1994). Do school and teacher characteristics matter? 
Evidence from high school and beyond. Economics of Education Review, 13(1), 
1?7. 
Elmore, R. F. (1987). Reform and the culture of authority in schools. Education 
Administration Quarterly, 23(4), 60?78. 
Esch, C. E., Chang-Ross, C. M., Guha, R., Tiffany Morales, J., & Shields, P. (2004). 
California teaching force. 2007: Key issues and trends. Santa Cruz, CA: The 
Center for Teaching and Learning. 
Farber, B., & Ascher, C. (1991). Urban school restructuring and teacher burnout. ERIC 
Clearinghouse on Urban Education, 75. Retrieved October 10, 2007, from 
http://www.ericdigests.org/1992-4/urban.htm 
Feistritzer, E., & Chester, D. (2000). Alternative teacher certification: A state-by-state 
analysis 2000. Washington, DC: National Center for Education Information. 
Ferguson, C. (2005). Differences in teacher qualifications and the relationship to middle 
school student achievement in mathematics (pp. 1, 46). (Doctoral dissertation, 
Louisiana Tech University, 2005). 
Ferguson, R. F. (1991). Paying for public education: New evidence on how and why 
money matters. Harvard Journal of Legislation, 28, 465?498. 
Fetler, M. (1999). High school staff characteristics and mathematics test results. 
Education Policy Analysis Archives, 7(9), 1?22. 
 
 114 
Fuller, E. (2004). Number and percentage of Texas public school teacher full-time 
equivalents assigned in-field, out-of-field, and not fully certified (1995?2004). 
Unpublished manuscript. The University of Texas at Austin. 
Fuller, E. J., & Alexander, C. (2004, April). Does teacher certification matter? Teacher 
certification and middle school mathematics achievement in Texas. Paper 
presented at the national meeting of the American Education Research 
Association, San Diego. 
Ginsberg, R., Schwartz, H., Olson, G., & Bennett, A. (1987). Working conditions in 
urban schools. The Urban Review, 19, 3?23. 
Goldhaber, D. D., & Anthony, E. (2004). Can teacher quality be effectively assessed? 
Retrieved November 5, 2007 from, http://www.urban.org/url/cfm?ID=410958 
Goldhaber, D. (2002). The mystery of good teaching: Surveying the evidence on student 
achievement and teacher?s characteristics. Education Next, 2(1), 50?55. 
Goldhaber, D. D., & Brewer, D. J. (2000). Does teacher certification matter? High school 
teacher certification status and student achievement. Education Evaluation and 
Policy Analysis, 22, 129?145. 
Goldhaber, D. D., & Brewer. D. J. (1996). Evaluation of the effect of the teacher degree 
level. Rockville, MD: Westat, Inc. 
Gorman, L. (2005). Good teacher raise student achievement. Retrieved November 20, 
2007, from http://www.nber.org/digest/aug05/w11154.html 
Greenberg, E., Rhodes, D., Ye, Xi, & Stancavage, F. (2004). Prepared to teach: Teacher 
preparation and student achievement in eighth-grade mathematics. Paper 
 
 115 
presented at the annual meeting of the American Education Research Association, 
San Diego, California. Retrieved October 16, 2007 from 
http://.air.org/news_events/documents/ AERA2004PreparedtoTeach.pdf 
Greenwald, R., Hedges, L. V., & Laine, R. D. (1996). The effect of school resources on 
student achievement. Review of Educational Research, 66(3), 361?396. 
Haberman, M. (2003). Achieving ?high quality? in the selection, preparation and 
retention of teachers. The Haberman Educational Foundation. 1-13. 
Hanushek, E. A., Rivkin, S. G., & Kain, J. F. (2005). The market for teacher quality. 
Working paper 11154. National Bureau of Economic Research, Cambridge, MA. 
Hanushek, E. A., Rivkin, S. G., & Kain, J. F. (2003). How to improve the supply of high 
quality teachers. Paper presented at the Brookings Papers on Education Policy, 
Washington, DC.  
Hanushek, E. A, Rivkin, S. G.,& Kain, J. F. (2001). Teachers, schools and academic 
achievement. Working Paper Number 6691, National Bureau of Economic 
Research (revised), Cambridge, MA. 
Hanushek, E. A., Rivkin, S. G. & Kain, J. F. (1999). Do higher salaries buy better 
teachers? Working Paper Number 7082, National Bureau of Economic Research, 
Cambridge, MA. 
Hanushek, E. (1992) Teacher characteristics and gains in student achievement. Paper and 
proceedings of the Eighty-third Annual Meeting of the American Economic 
Association. The American Economic Review, 61(2), 280?288. 
 
 116 
Harnett, A.(1991) Model programs for middle school teacher preparation. ERIC 
Clearinghouse on Teacher Education. Washington, DC. Retrieved August 27, 
2007, from http://www.eric digests.org/1992-5/model.htm 
Hawk, P., Coble, C. R., & Swanson, M. (1985). Certification: It does matter. Journal of 
Teacher Education, 36(3), 13?15. 
Hawkins, E. F., Stancavage, F. B., & Dossey, J. A. (1998). School policies and practices 
affecting instruction in mathematics (NCES 98-495). Washington, DC: National 
Center for Education Statistics. Retrieved October 25, 2007, from 
http://nces.ed.gov/pubsearch/pubsinfo.asp?pubid=98495 
Horng, E., (2005). Poor working conditions make urban schools hard to staff. University 
of California All Campus Consortium on Research for Diversity. 
Howard, T. (2003). Who receives the short end of shortage? Implications of the U.S. 
teacher shortage on urban schools. Journal of Curriculum and Supervision, 18(2), 
142?160. 
Hussar, J. (1999). Predicting the need for newly hired teachers in the United States to 
2008?2009. Washington, DC: National Center for Education Statistics. U. S. 
Department of Education. 
Ingersoll, R. (1997). Teacher turnover and teacher quality: The recurring myth of teacher 
shortages. Teachers College Record, 99(1), 41?44. 
Ingersoll, R. (2004). Why do high poverty schools have difficulty staffing their 
classrooms with qualified teachers? Washington, DC: Center for American 
Progress. 
 
 117 
Ingersoll, R. (2003). The teacher shortage: Myth or reality? Educational Horizons, 81, 
146?152. 
Ingersoll, R. (2001) Teacher turnover, teacher shortages, and the organization of 
schools. Seattle, WA: Center for the Study of Teaching and Policy. 
Ingersoll, R. (1999). The problem of underqualified teachers in American secondary 
schools. Educational Researcher, 28(2), 26?37. 
Jackson, A. W., & Davis, G. A. (2000). Turning points 2000: Education adolescents in 
the 21
st
 century. New York: Carnegie Corporation. Teachers College Press. 
Jerald, C., & Haycock, K. (2002). Closing the gap. The school administrator. American 
Association of School Administrators. Retrieved December 4, 2007, from 
http://www.aasa.org/publivations/sa/2002_8/jerald.htm 
Johnson, S. M. (2006) The workplace matters: Teacher quality, retention, and 
effectiveness. National Education Association. Retrieved February 15, 2008,  
from http://www.nea.org/research/bestpractices/images/wcreport.pdf 
Johnson, S. M., & The Project on the Next Generation of Teachers. (2004). Finders and 
keepers: Helping the new teachers survive and thrive in our schools. San 
Francisco: Jossey-Bass. 
Kish, L. (1987). Statistical design for research. New York: John Wiley and Sons.  
Kristonis, W. A., Herrington, D., & Salinas, R. (2006). Teacher quality as a predictor of  
student achievement in urban schools: A national focus. Louisiana University 
Electronic Journal of Student Research, 3(Spring 2006). Retrieved January 15, 
2008, from http://eric.ed.gov/ERICWebPortal/recordDetail?accno=ED491993
 
 118 
Laczko-Kerr, I., & Berliner, D. C. (2002). The effectiveness of ?Teach for America? and 
other under-certified teachers on student academic achievements: A case of 
harmful public policy. Education Policy Analysis Archives, 10(37), 1?52. 
Retrieved September 15, 2007, from http://eppa.asu.edu/eepaa/v10n37/ 
Laitsch, D. (2004). Reflections on implementations: Two years and counting. InfoBrief, 
35, 1?7. 
Lankford, H., Loeb, S., & Wyckoff, J. (2002). Teacher sorting and the plight of urban 
schools: A descriptive analysis. Educational Evaluation and Policy Analysis, 
24(1), 37? 62. 
Lee, P. W. (1999). In their own voices: An ethnographic study of low-achieving students 
within the context of school reform. Urban Education, 34(2), 214?244.  
Legler, R. (2002). Alternative certification: A review of theory and research. North 
Central Regional Education Laboratory. Retrieved December 15, 2007 from, 
www.ncrel.org. 
Leinhardt, G., & Smith, D. A. (1985). Expertise in mathematics instruction: Subject 
matter knowledge. Journal of Educational Psychology, 77, 241?247. 
Leland, C. H., & Harste, J. C. (2005). Doing what we want to become: Preparing new 
urban teachers. Urban Education, 40(1), 60?77.  
LoBiondo-Wood, G., & Haber, J. (1994). Nursing research. St Louis, MO: Mosby  
Matson, M. (1999). Calculating how much credentials matter. NEA Today, 18(2), 21?22. 
 
 119 
McCaffrey, D. F., Lockwood, J. R., Koretz, D. M., & Hamilton, L. (2003). Evaluating 
value-added models for teacher accountability. Santa Monica, CA. The Rand 
Corporation. 
McDonnell, L. (2005). No Child Left Behind and the federal role in education: Evolution 
or revolution? Peabody Journal of Education, 80(2), 19?38. 
McEwin, C. K., & Dickinson, T. S. (1995). The professional preparation of middle level 
teachers: Profiles of successful programs. Columbus OH: National Middle 
School Association. 
McLaughlin, M. W., & Talbert, J. E. (2001). Professional learning communities and the 
work of high school teaching. Chicago: University of Chicago Press. 
McLaughlin, M. W., & Yee, S. M. (1988). Schools as a place to have a career. In A. 
Lieberman (Ed.), Building a professional culture in schools (pp. 23?44). New 
York: Teachers College Press. 
Meyer, K. (2004). No Child Left Behind: A national perspective. Spectrum, 77(2), 5?7. 
Monk, D. (1994). Subject area preparation of secondary mathematics and science 
teachers and student achievement. Economics of Education Review, 13(2), 125. 
Murnane, R. J. (1975). The impact of school resources on the learning of inner city 
children. Cambridge, MA: Ballinger. 
National Commission on Teaching and America?s Future. (1996). What matters most: 
Teaching for America?s future. New York: Author. 
National Middle School Association. (1996). Middle level licensure 1996. Columbus, 
OH: National Middle School Association. Retrieved September 15, 2007, from 
 
 120 
http://www.nmsa.org/Research/ResearchSummaries/Summary7/tabid/259/Default
.aspx 
Neild, R. C., Useem, E., Travers, E. F., & Lesnick, J. ((2003). Once and for all: Placing 
a highly qualified teacher in every Philadelphia classroom. Philadelphia, PA: 
Research for Action. 
No Child Left Behind Act of 2001, Pub. L. no. 107-110, 115 Stat. 1425 (2002). 
No Child Left Behind Act of 2001 Pub. L. No. 107-110. Retrieved November 15, 2007, 
from http://thomas.loc.gov/.  
Nye, B., Konstantopoulos, S., & Hedges, L. (2004). Do minorities experience larger 
lasting benefits from small classes? Journal of Educational Research, 98, 94?100. 
Ontario College of Teachers. (2004). Ontario teacher qualifying test. Retrieved 
September 20, 2007, from htttp://www.oct.ca/en/PorfessionalAffairs/teacher- 
est_e.asp?path=octweb_e:14 
Ornstein, A. C., & Levine, D. U. (1989). Foundations of education. Boston: Houghton 
Mifflin. 
Paige, R. (2002). Meeting the highly qualified teachers challenge: The secretary?s annual 
report on teacher quality. U.S. Department of Education, Office of Postsecondary 
Education, Executive Summary. Retrieved October 8, 2007, from 
www.title2.org/ADATitleIIReport2002.pdf 
Park, J. (2003). Deciding factors. Education Week on the Web: Editorial Projects in 
Education, 22(17), 17?18. Retrieved January 2, 2008, from http://counts.edweek. 
org/sreports/qc03/templates/article.cfm?slug=17divide-sl.h22 
 
 121 
Reeves, D. B. (2004). Getting accountability right: Effective strategies from the 
classroom to the board room. The Cawelti Leadership Lecture. Presentation at the 
annual conference of the Association for Supervision and Curriculum 
Development, New Orleans, LA. 
Rice, J. K. (2003). Understanding the effectiveness of teacher attributes. Retrieved 
November 20, 2007, from 
http://www.epi.org/content.cfm/books_teacher_quality_execsum_intro 
Rockoff, J. E. (2004). The impact of the individual teacher on student achievement: 
Evidence from panel data. American Economic Review, 94(2), 247?252 
Rosenholtz, S. J. (1989). Teacher?s workplace: The social organization of schools. New 
York: Longman 
Rowan, B., Chiang, F. S., & Miller, R. J. (1997). Using research on employees? 
performance to study the effects of teachers on student?s achievement. Sociology 
of Education, 70, 256?284. 
Rowan, B., Correnti, R., & Miller, R. (2002). What large-scale, survey research tells us 
about teachers? effects on student achievement: Insights from Prospects study 
elementary schools. Teachers College Record, 104(8), 1525?1567. 
Sanders, W. L. (1998). Value added assessment. School Administrator, 11(55), 24?27. 
Sanders, W. L., & Rivers, J. C. (1996). Cumulative and residual effects of teachers on 
future students? academic achievement. Knoxville: University of Tennessee 
Value-Added Research and Assessment Center. 
 
 122 
Sandra Feldman, president of the American Federation of Teachers spoke at the White 
House Conference on Preparing Tomorrow?s Teachers, 2001. Retrieved 
November 5, 2007, from http://www.ed.gov/admins/tchrqual/learn/ 
preparingteachersconference/feldman.html 
Scales, P., & McEwin, C. K. (1996). The effects of comprehensive middle level teacher 
preparation programs. Research in Middle Level Education Quarterly, 19(2), 1?
20. 
Shulman, L. (1986). Those who understand: Knowledge growth in teaching. Educational 
Silver Researcher, 15(2), 4?14. 
Silver, E. A. (1998). Improving mathematics in middle: Lessons from TIMSS and related 
research. Washington, DC: U.S. Department of Education, Office of Educational 
Research and Improvement. 
Silverman, M. L. (1990). A preservice program especially for middle school candidates. 
School of Education Review, 2, 37?42.  
Skandera, H., & Sousa, R. (2003). What makes a good teacher. Retrieved November 15, 
2007 from, http://www.hoover.org/publications/digest/3057996.html 
Slavin, R. (2005). Educational psychology: Theory and practice (8
th
 ed.). Boston: Allyn-
Bacon. 
Smith, T., & Ingersoll, R.M. (2003). Reducing teacher turnover: What are the 
components of effective induction? Paper presented at the American Educational 
Research Association, Chicago, IL. April. 
 
 123 
Snipes, J., Doolittle, F., & Herlihy, C. (2002). Foundations for success: Case studies of 
how urban school systems improve student achievement. MDRC for the Council 
of the Great City Schools.  
Sowell, E. J. (1989). Effects of manipulative materials in mathematics instruction. 
Journal for Research in Mathematics Education, 20, 498?505. 
Steiner, D. (2003). Preparing teachers: Are American schools of education up to the 
task? Paper presented at the conference, ?A Qualified Teacher in Every 
Classroom: Appraising Old Answers and New Ideas,? hosted by the American 
Enterprise Institute for Public Policy. 
Suydam, M. N., & Higgins, J. L. (1977). Activity-based learning in elementary school 
mathematics: Recommendations from research. Columbus, OH: ERIC 
Clearinghouse for Science, Mathematics, and Environmental Education. 
Taylor, D., & Bogotch, I. (1993). Teacher working conditions and school reform: A 
descriptive analysis. Paper presented at the Annual Meeting of the Southwest 
Education Research Association, Austin, TX. 
The Center for Public Education. (2006). Teacher quality and student achievement 
research review. Washington, DC: Center for Public Education. Retrieved 
February 13, 2008, from http://www.centerforpubliceducation.org/site/ 
c.kjJXJ5MPIwE/b.1510983/k.2A6A/Teacher_quality_and_student_achievement_
research_review.htm 
 
 124 
The Southeast Center for Teacher Quality. (2004). Teacher working conditions are 
student learning conditions. A report to Governor Mike Easley on the 2004 North 
Carolina Teacher Working Conditions Survey. Chapel Hill, NC: Hirsch, Eric. 
Thistle, M., & O?Connor, J. (1992). Middle school certification: A comparison of 
teacher?s and principal?s attitudes. Paper presented at the Annual Meeting of the 
California Educational Research Association, San Francisco, CA. 
U. S. Department of Education. (2005). The condition of education 2005. National Center 
for Education Statistics (NCES 2005-094). Retrieved August 27, 2007, from 
http://fastfactsteachershighestdegree.htm 
U. S. Department of Education. (2004). A toolkit for teachers. Retrieved December 20, 
2007, from http://www.ed.gov/teachers/nclbguide/nclb-teachers-toolkit.pdf 
Valentine, J. W., & Mogar, D. C. (1992). Middle level certification?An encouraging 
evolution. Middle School Journal, 24(2), 36?43. 
Voke, H. (2002, May). Understanding and responding to the teacher shortage. InfoBrief, 
29, 1?12. 
Wenglinsky, H. (2000a). How teaching matters. Bringing the classroom back into 
discussions of teacher quality. A policy information center report. Princeton, NJ: 
The Milken Family Foundation and Educational Testing Service. 
Wenglinsky, H. (2000b). Teaching the teachers: Different settings, different results. 
Princeton, NJ: Educational Testing Service. 
 
 125 
Wilson, S., Floden, R., & Ferrini-Mundy, J. (2001). Teachers preparation research: 
Current knowledge, gaps, and recommendations. Seattle, WA: Center for the 
Study of Teaching and Policy. 
Woolford, J. E., Presti, S. M., Gray, A., & Coble, R. (1982). Teacher certification: Out-
of-field teaching in grades 7?12. Raleigh, NC: The North Carolina Center for 
Public Policy Research. 
 
 
 126 
 
 
 
 
 
 
 
 
 
APPENDICES 
 
 127 
APPENDIX A 
INSTITUTION PERMISSION LETTERS 
 
 
 128 
 
 129 
 
 130 
 
 131 
 
 132 
 
 
 133 
 
 134 
 
 135 
 
 136 
 
 137 
 
 138 
 
 139 
 
 140 
 
 141 
 
 142 
 
 143 
 144 
APPENDIX B 
INFORMATION LETTERS 
 
 
 
 145 
 
 146 
 
 
 147 
 
 
 148 
 
 149 
 
 150 
 
 151 
 
 
 152 
 
 
 
 
 
 
 153 
 154 
APPENDIX C 
INSTITUTIONAL REVIEW BOARD 
 
 
 
 155 
 156 
 
APPENDIX D 
ADMINISTRATORS? SCRIPTS 
 
 
 
 
 157 
 
 
 158 
 159 
APPENDIX E 
TEACHER BACKGROUND SURVEY 
 
 
 
 160 
 
 
 
 
 
 161 

