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Abstract: 

 
The thesis uses data from the Early Childhood Longitudinal Survey Kindergarten Class 
of 1998-99 (ECLS-K) to investigate the relationship between the presence of “highly 
qualified teachers”, as defined by No Child Left Behind, in the classroom and student 
achievement in reading and mathematics throughout elementary school.  The three 
qualifications that confer "highly qualified" status are possession of a bachelor's 
degree, full certification, and knowledge of the subject taught.  The legislation 
mandated that all teachers meet this designation by the end of the 2005-06 academic 
year in the hope that it would improve academic outcomes of marginalized children, 
particularly poor and minority children. While prior research indicates the importance 
of teachers on student outcomes, there has been little that involves these particular 
qualifications combined.  I ran 2 OLS regressions each for grades 1, 3, and 5.  The 
dependent variables were math and reading assessment scores, while the variable of 
interest was an indicator variable for highly qualified teachers. The findings from this 
paper indicate that there is no statistically significant relationship between "highly 
qualified" teachers and the achievement of students in reading and math and suggest 
that the three qualifications that comprise a "highly qualified teacher" designation do 
not necessarily identify the traits of effective teachers. 
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Introduction 
 

The Elementary and Secondary Education Act of 2001, commonly known as No 

Child Left Behind (NCLB), required that all teachers be “highly qualified”.  Specifically, 

all new teachers had to be designated “highly qualified” by the end of the 2002-03 

academic year while all teachers, new and veteran, had to meet that designation by the 

end of the 2005-06 academic year.  The act defines a “highly qualified” teacher as one 

who (1) holds a bachelor’s degree, (2) is fully certified by the state, and (3) demonstrates 

subject matter competence for the subjects taught1.  At the elementary level, new teachers 

can prove competency by passing a state test on “subject knowledge and teaching skills 

in reading or language arts, writing, mathematics and other areas of the basic elementary 

school curriculum”.  Experienced elementary or secondary teachers may either take a 

subject test or participate in the state’s "high, objective, uniform state standard of 

evaluation (HOUSSE)."2  Each state determines its own system of how to evaluate 

experienced teachers who are not already highly qualified. 

The inclusion of this requirement in NCLB is significant.  The government 

determined that to improve children’s academic outcomes, students must be taught by 

highly qualified teachers.  That is, the government is linking qualifications with 

effectiveness.  The implication is that if teachers meet these requirements for 

qualification they will be more effective in their instruction.  This seems to be a 

reasonable aspiration, but do qualifications imply effectiveness?  The federal government 
 

1 Definition found at http://www.ed.gov/nclb/overview/intro/parents/parentfacts.html. 
2 See http://www.ed.gov. 
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legislated its definition of highly qualified by the three components listed above with 

little empirical evidence, which is noteworthy because the act requires the evaluation of 

education programs through “scientifically based research”, a phrase that is used over 

100 times in the act.3  The evidence linking teacher effectiveness to certification is mixed, 

yet certification was made a requirement in NCLB.  What evidence exists is based on 

studies at the high school level; little has been done at the elementary level.  This paper 

seeks to find if there is a relationship between the qualifications that make a teacher 

“highly qualified” and student achievement in elementary school (as defined by grades 

K-5).  The inclusion of the “highly qualified” requirements in the NCLB legislation 

strongly implies that the federal government believes there is a link.  This paper will test 

if this assumption has merit. 

 
 

Background 
 
Recently, education policy focused on teacher quality.  The assumption since the 

seminal 1966 Coleman report has been that most of the variation in student achievement 

is due to personal and family characteristics and that these traits strongly outweigh the 

significance of school inputs (Coleman 1966).  However, discussion has returned to 

improving the quality of schools and instruction as a policy priority.  Schools and 

teachers represent education to many parents and students so the assumption that student 

outcomes depend upon the quality of schools is natural (Rivkin, Hanushek, & Kain 

 
3 Number of times noted at http://www.ed.gov/legislation/FedRegister/proprule/2003-4/110403b.html 



 3

2005).  In addition, the government cannot easily influence parenting nor can it eliminate 

poverty as easily as it can influence schools.  School inputs have re-entered the policy 

discussion because government policy can change schools through their structure, hiring 

practices, and funding as the NCLB demonstrates. It requires all teachers to meet the 

“highly qualified” definition by 2005-06 and threatens to withhold federal funding to 

schools that do not follow federal regulations.  One can observe an immediate and 

concrete link between schools and educational outcomes which can be measured easily, 

and what is measured may be more subject to change than wide-ranging issues like 

poverty and cultural norms such as single-parenting.  Policymakers can see the impact of 

their policies on schools more quickly than policies to eliminate poverty.   

The designers of NCLB wanted to take direct action to improve school outcomes 

by improving school inputs, namely teacher quality.  The legislation presents three parts 

to the definition of a highly qualified teacher: that the teacher possess at least a bachelor’s 

degree, be fully certified by the state, and have knowledge of the subject they teach.  This 

paper will review the literature relating to each of these qualifications. 

 

Certification 

This section will review the literature on teacher certification, its advantages and 

disadvantages, and the nature and impact of non-standard certification practices.   

Certification: Arguments in favor and against 
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The existing research in the debate over certification is contentious.  It is 

generally agreed now that teacher quality is important for student outcomes (Ferguson 

1991, Goldhaber & Brewer 1997, 1999, Sanders & Rivers 1996, Walsh 2001).  But it is 

not agreed that certification is necessary or sufficient as an indicator of teacher quality.  

Some who oppose the current practices of teacher certification see it as inefficient and 

ineffective at producing quality teachers. Walsh (2001) points to other indicators of 

quality rather than certification, such as high test scores on verbal ability and other 

standardized tests (Ferguson 1991) and knowledge of subject taught (Goldhaber & 

Brewer 1996, 1998).    However, Walsh’s interpretation of these studies is questionable 

as some of these markers of quality may be correlated with traditional certification, such 

as scores for tests that are required by certification.  For example, Ferguson (1991) 

observed that the largest effect of schooling is due to teacher qualifications as measured 

by teacher scores on the state recertification exam that all Texas teachers were required to 

take in 1986.  If the indicators that Walsh states truly measure teacher quality (such as 

verbal ability) are included in the certification process through required exams, Walsh’s 

argument against traditional certification is weakened.  The Ferguson paper is often cited 

as an example of the importance of school inputs, including teacher certification, but 

Walsh uses it in her argument against it.  Ferguson’s findings contradict the research of 

Coleman (1966), which indicated that school inputs, including teacher characteristics, 

had little effect on student achievement compared to family background (as seen through 

the comparison of differences between racially segregated schools).   
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While there is no consensus about the necessity of teacher certification, there are 

several studies about its effectiveness as a determinant of teacher quality, at both the 

secondary and elementary levels. 

Secondary school certification 

The National Educational Longitudinal Study of 1988 (NELS:88) allowed for 

research on certification and student achievement during the high school years. 

Goldhaber and Brewer (1999, 2000) analyzed the data to study this relationship and 

found that students perform better if they have teachers with any type of certification over 

those that have none.   

Elementary school certification 

At the elementary level, there are mixed results about the relationship between 

certification and student achievement.  Darling-Hammond (1999) found a positive 

relationship between teacher qualifications and student achievement.  She combined data 

from the Schools and Staffing Survey, 1993-94 (SASS), the National Assessment of 

Educational Progress (NAEP), a 50-state survey of policy survey conducted by the 

National Commission on Teaching and America’s Future, and state case studies to 

explore the relationship between teacher qualifications and student achievement.  The 

analysis indicated that the strongest correlates of student achievement in math and 

reading are teacher preparation and certification.   In addition, the author’s analysis of 

case studies suggests that states can improve teacher quality through policies relating to 

licensing, professional development, and teacher education.   
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However, analyses using the Early Childhood Longitudinal Study, Kindergarten 

Class of 1998-1999 (ECLS-K), a nationally representative dataset, of teacher 

qualifications and first grade student achievement found no direct, positive relationship 

between certification and student achievement (Croninger, Rice, Rathun & Nishio, 2003; 

Nyankor 2005).  Unlike Darling-Hammond’s study, the ECLS-K dataset links students 

with their teachers, allowing for a direct comparison of student outcomes and teacher 

characteristics.  A study of ECLS-K data that looked at student achievement in the first 

grade found that the strongest predictors of student achievement are not teacher-related, 

but linked to student characteristics: socioeconomic status, prior achievement and race 

(Nyankor 2005).  However, there is evidence that certification status has an indirect 

effect on student outcomes through its effect on instructional practices (Nyankor 2005) 

and that the cumulative effect of teacher qualifications at the school level has an impact 

on student achievement (Croninger, et al 2003). 

Non-standard certification 

The debate about certification and its relation to student achievement extends to 

other forms of certification, notably emergency certification and alternative certification 

programs.  Emergency certification means that states can bypass their own certification 

standards to allow someone to teach, particularly when there is a shortage of teachers in a 

particular subject. An example of alternative certification programs are Teach for 

America and National Board Certification, described in detail below.  
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Goldhaber and Brewer (1999, 2000) observed that in mathematics, students with 

teachers who have emergency certification do no worse than those students who have 

teachers with standard certification.  The authors suggest that required standard 

certification may not be necessary.  However, Goldhaber and Brewer’s conclusion has 

been questioned by comparing the characteristics of teachers with temporary or 

emergency certification in the NELS dataset and concluding that these teachers have 

qualifications similar to fully certified teachers (Darling-Hammond, Berry & Thoreson, 

2001). 

Some, like Walsh, argue that traditional forms of certification are inefficient and 

favor other forms of certification.  There is some evidence that the performance of 

traditionally certified and alternatively certified teachers is similar (Qu and Becker 2003; 

Miller, McKenna, & Mckenna 1998). Qu and Becker (2003) came to this conclusion after 

conducting a meta-analysis of 24 studies comparing traditional teacher certification with 

other forms of certification, including alternative and emergency certification.  In this 

meta-analysis, those with alternative training performed at least as well as those that were 

traditionally certified.  It is also interesting to note that the meta-analysis concluded that 

those with traditional training performed better than those with emergency certification.  

Another study that evaluated the alternative certification program in the city of Dallas 

found that alternatively certified teachers may perform better than their traditionally 

certified peers (Lutz and Hutton 1989).   
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Teach for America (TFA) is a large, national program that provides alternative 

certification.  Its participants generally do not have traditional certification or education 

training but undergo an intensive 5-week TFA sponsored training.  Studies of the 

effectiveness of TFA have conflicting results.  One found that students of traditionally 

certified teachers fared better than students with under-certified (emergency, temporary, 

or provisionally certified) teachers, including TFA teachers (Laczko-Kerr and Berliner 

2002).  However, another study concluded that when compared to beginning teachers in 

the same schools and grades as TFA teachers, the students of TFA teachers fared better 

than their peers in math and fared no worse in reading (Decker, Mayer, and Glazerman 

2004), suggesting that the alternative certification may be useful in disadvantaged school 

districts (TFA teachers are only placed in disadvantaged school districts) even if it may 

not be effective for all schools as the study by Laczko-Kerr et al suggested. 

National Board Certification (NBC) is a voluntary assessment program overseen 

by the National Board for Professional Teaching Standards (NBPTS). The process for 

becoming certified by the NBPTS lasts three years and involves submission of a portfolio 

as well as the successful completion of six exercises in a chosen certificate area (there are 

24 broken down by subject and age level). NBC is cited by many as indicative of high 

quality teachers.  In fact, several states will accept it as satisfying the subject knowledge 

requirement of NCLB, provided it is for the appropriate grade level.  However, it is not 

clear that such certification has a lasting impact on teaching practices.  Goldhaber and 

Anthony (2004) find that teachers who are in the process of becoming certified by the 
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National Board for Professional Teaching Standards are more effective in increasing 

student achievement than their non-certified peers.  However, this effect diminishes after 

certification is achieved.  This may indicate that the process of seeking certification 

encourages teachers to improve their teaching practices but that once the credential is 

achieved the active reflection on teaching, which is significant, lessens. 

The literature on the significance of teacher certification is mixed.  Studies 

indicate that any is better than none, full is better than emergency or temporary, 

alternative certification programs may or may not produce more effective teachers.  Each 

state has its own policies relating to teacher certification, which may explain the 

conflicting results of the above-cited studies.  Despite the lack of consensus among 

researchers, full state certification was included as a requirement for highly qualified 

teachers in NCLB.  Possession of a bachelor’s degree, however, is a much less 

contentious issue. 

 

Degree level 

Data from both NELS:88 and the Schools and Staffing Survey (SASS) of 1993-94 

indicate that most teachers in the United States have a bachelor’s degree (Goldhaber and 

Brewer 1998, Ingersoll 2002).  The data from SASS indicate that 99% of public school 

teachers have a bachelor’s degree and 47% have an advanced degree.  Among beginning 

teachers, 99% have at least a bachelor’s degree, 17% have an advanced degree, and 81% 

have regular certification (Ingersoll 2002).  Since fewer than one percent of teachers in 
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public schools lack a bachelor’s degree, it does not appear that this requirement of NCLB 

is burdensome.  There is some debate about the necessity of requiring a master’s degree 

(NCLB does not require it), but this debate more accurately belongs to the requirement 

for subject knowledge. 

 

Subject knowledge 

 The third and final component of NCLB’s definition of highly qualified teachers 

is that teachers must demonstrate knowledge of the subject they teach.  This section will 

review the literature on subject knowledge, particularly as it relates to secondary 

education.   

Studies show that students of teachers with a bachelor’s or advanced degree in the 

subject they teach perform better on standardized tests than do students of instructors 

who are teaching out of their field.  Goldhaber and Brewer (1997, 1998) find that while 

nearly all public school teachers have a bachelor’s degree, only 68%-76% of teachers in 

their sample had at least a bachelor’s degree in the subject they teach.  About half of all 

teachers have master’s degrees, less than 25% have advanced degrees in their subject.  

They found that teachers with an advanced degree in a subject outside of the one they 

teach perform no better than those without an advanced degree, suggesting that degree 

level alone is not the important factor; expertise in the subject taught is the significant 

qualification.    
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The importance of subject knowledge is most notable in the fields of math and 

science.  Goldhaber and Brewer’s studies of student achievement in math and science 

using the NELS:88 data conclude that students of teachers with training in those subjects 

have higher achievement on tests than students of teachers teaching out of field (1996, 

1997, 1999).  Other studies dealing with student achievement in mathematics and teacher 

expertise in mathematics conclude that students of teachers with math-specific 

qualifications fare better than their peers (Mandeville and Liu 1997, Fetler 1999).  

Wenglinsky (2000) examined data from over 7000 8th grade students who took the 

National Assessment of Educational Progress (NAEP) exams in mathematics and science 

to measure teacher quality and found that those with a major or minor in the subject they 

teach were linked to better student performance.  Students of those teachers outperformed 

other students by 39% of a grade level in both subjects.  

The importance of expertise in the subject taught is less clear at the elementary 

level, particularly before grade 5 when students tend to have one teacher for all subjects.  

By nature, elementary education is general and not specialized in the same way as high 

school education. 

HOUSSE standards 

 Teachers who are not new to the profession may demonstrate subject knowledge 

competence through their states’ high, objective, uniform state standard of evaluation 

(HOUSSE).  Each state determines its own standards, but a review of state requirements 

revealed that most states require information on (1) years teaching, (2) number of 
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education courses taken, and (3) hours of professional development completed.  States 

also ask about teachers’ service and awards, but unfortunately there are few datasets that 

include these variables. 

 Rivken, Hanushek, and Kain (2005) found that teachers who were new to the 

profession performed worse than more experienced teachers.  They also found that while 

there were significant gains in performance the two years following the first year of 

teaching, these gains level out after that.  This is reinforced by the review of data from 

the 1992 and 1996 National Assessment of Educational Progress (NAEP) by Hawkins et 

al who found that students of teachers with fewer than five years of teaching experience 

performed below the level of students of teachers with 6-10 or more than 25 years of 

teaching experience (Hawkins, et al 1998). 

 Researchers have found that education coursework is related to teacher 

performance and student achievement.  Ferguson and Womack (1993) found that 

education coursework account for 16% of the variation in teacher performance, four 

times the amount attributed to content knowledge.  Monk (1994) also found that subject-

specific coursework was positively related to student achievement in secondary school 

science and mathematics, but that this relationship was not linear.  After reaching a 

threshold of five mathematics courses the marginal benefit of more courses began to 

decrease. 

 The literature on professional development is more controversial, in part because 

of the variety in quality and content of professional development programs which may 
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range from a half-day lecture to a multi-week interactive course.  Studies have 

demonstrated the positive impact of professional development on teacher instruction and 

student performance (Carpenter et al 1989, Wilson and Berne 1999).  Carpenter et al 

(1989) conducted an experiment with 40 first grade teachers.  Half of the teachers, the 

treatment group, participated in a month-long workshop about children’s development of 

addition and subtraction skills.  The goal of the workshop was to help teachers 

understand how children learn in order to improve their instructional practices.  Students 

were given pretests at the beginning of the school year and tests at the end of the year at 

which time they participated in interviews.  The authors found that children of treatment 

teachers performed better than those of the control teachers, particularly in number fact 

knowledge, problem solving, reported understanding, and reported confidence in problem 

solving abilities.  This particular study was used as an example of what is wrong with the 

professional development research, namely that it studies the ideal version of professional 

development rather than the reality being offered to teachers (Hill 2004).  Wilson and 

Berne (1999) reviewed some of the current research on professional development and 

found that few studies are able to link data on teachers who participated in professional 

development with student achievement.  While it is assumed that providing teachers with 

opportunities to improve their instruction skills would improve the outcomes of students, 

more research needs to be done to make this connection explicit. 
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Highly qualified teachers: What is missing from the research? 

Research suggests that the quality of instruction is important.  The effectiveness 

of teachers has implications beyond the year that they have children in the classroom, 

with the residual effects of teachers seen two years later (Sanders and Rivers 1996).  

Sanders and Rivers also conclude that there are cumulative effects: that students with 

similar initial achievement have “vastly different” outcomes depending on the sequence 

of teachers. 

Measuring teaching effectiveness is a difficult task.  Qualities that may lead to 

quality instruction – the ability to motivate, inspire, and coherently articulate concepts – 

are largely unobservable.  The focus then shifts to qualifications.  One can measure 

education level, years of experience, certification status, etc.  However, these are crude 

approximations of quality.  Rivkin et al (2005) find that teachers have significant effect 

on student achievement in mathematics and reading, but that little of this is from 

observable characteristics of teacher qualifications.  They note that there is significant 

variation in quality among teachers with similar observable characteristics. 

While there has been much written about various qualifications that may impact 

teaching effectiveness, particularly the three emphasized by NCLB, research is missing 

about the relationship with student achievement and these qualifications combined.  Are 

these three qualifications – bachelor’s degree, full certification, and subject knowledge – 

as a single unit the best measure of teacher preparation as it affects student achievement?  

As the above review of the literature demonstrates, it is unclear what effect certification 
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has on student outcomes, the requirement for a bachelor’s degree is unnecessary as in 

practice nearly every teacher has one, and the research on subject knowledge and student 

achievement relates to secondary education (grades 7-12) and not to elementary school.  

Why, then, has the federal government required these three qualifications for all teachers?  

This is unusual for an act that stresses the importance of “scientifically-based research”.  

This thesis will attempt to investigate whether the NCLB definition of highly qualified 

teachers is related to student achievement.  

 
Policy question 

 
Is there a relationship between student achievement and the presence of highly 

qualified teachers in the classroom in elementary school?   

 
Conceptual model 
 

There are several factors that may have an effect on student achievement.  In 

addition to the teacher characteristics outlined above, family characteristics such as 

socioeconomic status (SES) as well as student characteristics such as prior achievement 

are likely influences of academic success (Nyankor 2005).  Children of middle and upper 

classes tend to have better educational outcomes than children of poor or working class 

families.  Various studies have been conducted to investigate this achievement gap 

(Brooks-Gunn & Duncan 1997, Hart & Risley 1995, Lareau 2003, Duncan, Yeung, et al 

1998), and Figure 1 outlines this concept. 



 

Figure 1. Conceptual Model 
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Description of data 
 

The thesis will use data from the Early Childhood Longitudinal Study 

Kindergarten Class of 1998-99 (ECLS-K Longitudinal Kindergarten-Fifth Grade Public-

Use Data File) from the National Center for Education Statistics, U.S. Department of 

Education.  The study includes information about family, school, teacher, and student 

characteristics and it measures student achievement in math and reading in grades K, 1, 3 

and 5.  Data collection occurred in the fall and spring of both kindergarten and first grade, 

and in the spring of grades 3 and 5. 

The ECLS-K used a multistage probability design to select its sample of children.  

In the base year, 1998-99, the first stage centered around geographic area as the unit of 

sample, at the second stage public and private schools offering kindergarten programs 

were selected, and at the third stage, children of kindergarten age were sampled.  The 

target number of students sampled from each school was 24, but Asian/Pacific Islanders 

were oversampled to ensure sufficient numbers of these children for purposes of 

comparative analysis.  All kindergarten teachers of the sampled schools were included in 

the survey and linked to a sampled child.  In first, third, and fifth grades, only teachers 

linked to a sampled child was surveyed.  The sample was freshened during the first grade 

spring data collection to include first-graders who were not in kindergarten in 1998-99.  
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Sample 
 

The ECLS-K dataset included a nationally representative sample of 

approximately 22,000 children enrolled in kindergarten in the 1998-99 academic year.  

The sample used in this paper will only include children in public schools, excluding 

those enrolled in private and parochial schools because the No Child Left Behind 

legislation only pertains to public schools.  There were 9,567 eligible public school 

students in the spring-fifth grade longitudinal sample and 9,412 respondents.  The sample 

was further restricted to students who participated in four waves of data collection 

(spring-kindergarten, spring-first grade, spring-third grade, and spring-fifth grade) so that 

comparisons over time could be made.  Records that do not include teacher data were 

also excluded because the primary variable of interest in this paper involves teachers.  

After all of these exclusions, a sample of 2,985 children remained.  This number may 

seem small in comparison to the original number of respondents, however the design of 

the spring-fifth grade survey explains, in part, the reduced number of observations.  In 

that year, all students were linked with a reading teacher while only half were linked with 

a math teacher (the other half were linked to a science teacher).  Since the sample 

includes only records of students who participated in all rounds of data collection for 

which there were data about reading and math teachers and only half the students were 

linked to a math teacher in Grade 5, the sample is small.  Table 1 in the Findings section 

(below) provides descriptive statistics of the children in the sample for selected 

characteristics.  



 19

A comparison between the descriptive statistics of the full sample and the analytic 

sample demonstrates there are some differences between the two.  Of the variables 

relating to region, location type, race/ethnicity, and gender, only the gender variables in 

the analytic sample are not statistically significantly different from those of the full 

sample.  In the analytic sample, more students reside in the south (36.1%) than in the full 

sample (33.6%), while there are fewer westerners (19.3%) than in the full sample 

(22.7%).  In the analytic sample there are significantly fewer students who reside in cities 

(28.3%) than there are in the full sample (39.9%) while the percentage of students who 

reside in small town or rural areas is larger than in the full sample (31.1% and 21.6%, 

respectively).  In examining the race/ethnicity variables, the biggest difference between 

the two samples is the proportion of white students.  There are more white students in the 

analytic sample; 62% of the analytic sample is made up of white, non-Hispanic children, 

while that group only represents about 54.8% of the full sample.  Looking at 

socioeconomic status, the proportions of students in the analytic sample that fall within 

the first, second, and fourth quintiles are not statistically significantly different from those 

in the full sample. However, there are slightly more students in the analytic sample that 

fall in the third (average) quintile (21.9% compared to 19.9%) while there are fewer 

students who fall into the fifth (highest) quintile (18.7% compared to 22.0%).  In sum, the 

analytic sample is whiter, more southern, and less urban than the full sample. 
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Method 

 
Measures 
  
Outcome variable 
 

To test the research question, student achievement served as the outcome variable 

and be measured by the reading and math assessments available in the ECLS-K dataset. 

The assessment score used in the analysis is an IRT-scale score (item response theory) for 

cognitive assessments in reading and mathematics.  I z-scored the assessment score 

variables to provide for easier interpretation of the regression results. 

The direct cognitive assessment administered to students during each stage of data 

collection included an 18-25 question routing test in each subject area (for the purpose of 

this paper, I will focus on only the mathematics and reading subjects).  Students were 

then given one of three second-stage assessments of varying levels of difficulty, 

determined by their performance on the routing test.  As students aged, and the level of 

difficulty advanced, students were given workbooks for longer reading passages and 

math problems that required computation.  In all, there were 186 questions in reading and 

153 questions in mathematics in all of the first- and second-stage forms over all rounds of 

data collection.  The cognitive assessment sought to determine students’ proficiency in 

mathematics and reading.  In order of difficulty, proficiency in reading was computed for 

letter recognition, beginning sounds, ending sounds, sight words, comprehension of 
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words in context, literal inference, extrapolation, evaluation, and evaluating non-fiction. 

Mathematics competency was measured in the following areas: number and shape 

recognition, relative size, ordinality and sequence, addition/subtraction, 

multiplication/division, place value, rate and measurement, fractions, and area and 

volume.  The IRT scale score was based on student responses and the probability of 

correct answers had the student answered all questions in the assessment (students only 

respond to the subset of questions to which they are routed).  This results in a common 

scale across participants and across time.  Therefore, the IRT scale score can be used to 

measure gains over time, even though the assessments given are not identical at each 

phase of data collection. 

  
Variable of interest 
 

In trying to determine whether there is a relationship between having “highly-

qualified teachers” and student achievement in grades K-5, I created a variable “HQT” 

that combines variables from the dataset describing teacher qualifications into a single 

variable that meets the definition according to NCLB.  HQT is an indicator variable (=1 if 

the teacher meets the definition and =0 if he or she does not).  Two portions of this 

variable were easy to identify.  Degree level and certification status were included in the 

dataset but there was no single variable indicating expertise in subject area.  There is no 

national standard for subject expertise; each state has its own criteria for demonstrating 

subject knowledge. Since elementary education certification is on its face a specialized 
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certification, possession of elementary certification can be considered as satisfying the 

subject knowledge requirement of HQT.  In order to gain elementary education 

certification new teachers must pass a series of tests (which vary across states) to 

demonstrate general knowledge as well as knowledge of grade appropriate pedagogy.   

For experienced teachers, each state sets its HOUSSE standards.  A review of the 

nation’s largest states show that the components of HOUSSE involve teaching 

experience, college coursework in education, professional development, professional 

service, and, in some cases, classroom evaluations4.  Each component is assigned a 

number of points and if a teacher earns at least 100 points, they meet the requirement for 

subject knowledge.  The review of state standards showed great variation on how states 

assign points for each activity.  For example, some states automatically assign 100 points 

if the teacher has National Board Certification; no other qualification is necessary.  Other 

states assigned between 60-100 points for NBC while others did not include it among 

their HOUSSE standards.  Unfortunately, the ECLS-K dataset does not include data on 

National Board Certification.  While some states assign 1 point per credit hour of 

coursework, others award as many as 15 points per credit hour meaning that if a teacher 

took only one standard 3-credit course they could earn almost half of the required points 

to achieve highly-qualified status.  This variation indicates that states have widely 

different views on what makes an experienced teacher qualified.  It also means that 

 
4 A compilation of state HOUSSE standards can be found here: 
http://mb2.ecs.org/reports/Report.aspx?id=1048 
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defining a variable that is nationally representative will be difficult because there is so 

little conformity among states. 

Each state determines what test or tests new teachers must take to demonstrate 

subject knowledge.  There is not a single standard.  Even if there were, there are no 

scores of standardized tests for teachers in the ECLS-K dataset.   For the purposes of this 

study, I will evaluate teachers’ subject knowledge based on requirements that are 

representative of states’ HOUSSE standards.   This paper will set the standard for subject 

expertise as follows: for less than 5 years of elementary teaching, teachers must have at 

least fifteen courses combined in the areas of elementary education, teaching reading, or 

teaching mathematics (the assumption is that each year teaching is worth 10 points and 

each course at least 5 points: the range was 1-15 points per credit hour among the states 

reviewed) or 5 hours spent in professional development can be substituted for one course 

if the teacher completed fewer than 15 courses (once again, the professional development 

requirements varied across states but it seems that states, on average, awarded one point 

per hour spent in professional development).  To satisfy the subject knowledge 

component of the NCLB requirements for “highly qualified” teachers, those with five or 

more years of teaching experience in elementary school, they must have at least ten 

courses combined in the above subject areas or substitute one course with five hours of 

professional development if the teacher completed fewer than five courses.  While it 

appears that 10-15 courses may appear to be a high standard, the data demonstrate that it 

is not (see Table 2 below).  If one considers that most states require a coursework 
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component to be fully certified, then it is not unusual for most fully-certified teachers to 

have taken at least 10 education course.  The above is a conservative estimate because 

there are more opportunities, such as service5 or receipt of awards, to earn points in 

practice than this paper is able to measure. 

  
Background characteristics 
 

Other variables included in the model include a set of variables representing 

student characteristics (socioeconomic status, prior achievement, race, etc.) and teacher 

characteristics. 

The control variables for students included in the model are gender (male or 

female), minority status (using race variables, I developed an indicator for minority 

student: the variables for Hispanic, black, Asian/Pacific Islander, American Indian/Native 

Alaskan, and more than one race were combined into a minority variable which leaves 

out only those students who are white, non-Hispanic), urbanicity (controls representing 

whether a student lives in an urban or rural area are included in the model to compare 

these populations with students raised in suburban areas), and socioeconomic status 

(SES). SES composite variables that measure household income as well as 

parent/guardian education and occupation are included in the dataset.  The model will 

                                                 
5 Some information about the service of teachers is included in the ECLS-K dataset. For example, the 
teacher questionnaire included questions about how many times in the past year the teacher met with other 
teachers to discuss curriculum development, lesson planning, or students with disabilities.  However, the 
service most frequently cited in HOUSSE plans included supervision of student teachers, chairing a 
department, or mentoring and are not explicitly included in the dataset (although can be implied from the 
questions stated above).  For that reason, I do not include service in my definition of the HQT variable. 
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also control for prior achievement using the appropriate score (either reading or 

mathematics) from the previous rounds of data collection.  I also included a variable that 

measures the time between assessments in days to control for the fact that there were 

different lengths of time between assessments, sometimes a difference of one grade level 

(kindergarten and first grade) and others a difference to two grade levels (first and third 

grades, for example).  These particular controls were selected because of their probable 

impact on student achievement (see discussion in the section on the conceptual model 

above).   

Most of the variables related to teacher qualifications in the ECLS-K dataset are 

included in the HQT indicator variable: certification status, years of experience, and 

coursework information.  Those that are not are race, gender, and age (which would be 

highly correlated with years teaching).  I do not think there is a strong link between a 

teacher’s gender to student achievement and therefore feel it is unnecessary to include it 

as control variable in the model, but an indicator of the teacher’s minority status is 

included in the model.  The model also controls for students having highly qualified 

teachers during previous rounds of data collection. 

Interaction terms 

One of the primary motivations in passing NCLB was to reduce the achievement 

gap between poor children and other children, as well as the gap between white children 

and minority children.  Therefore, I have included interaction terms in the model to 
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measure the affect of highly qualified teachers on minority students and students from the 

lowest quintile of socioeconomic status. 

 
Empirical Model 
 
 The thesis used OLS regressions to analyze the data (specifically, it used the 

surveyreg procedure in SAS to take into account the complex survey design).  Each year 

was analyzed separately.  For each year, 1st, 3rd, and 5th grades,6 regressions were run for 

each of the dependent variables (math and reading achievement).  Each regression 

included control variables as discussed above relating to student and teacher 

characteristics as well as measures of prior achievement to isolate the relationship 

between highly qualified teachers and student achievement.  

 Because of the complex nature of the sample design of the ECLS-K, the 

surveyreg procedure in SAS was used.  This procedure uses the Taylor expansion method 

to account for the clustering and stratification that results from the multistage design of 

the survey, and corrects the standard errors.  Incorrect standard errors could affect the 

results of the hypothesis testing, possibly leading to false assumptions about statistical 

significance.  

 The multi-stage selection of sample units causes clustering, that is, rather than 

randomly selecting students to participate in the survey, the designers sought to achieve a 

nationally representative sample by dividing the country into units and selecting the 

 
6 No regression was run for kindergarten data because the longitudinal dataset is not meant for single year 
analysis. Information collected during the kindergarten year was used as a control in the models for 1st, 3rd, 
and 5th grade. 
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sample from within those units.  Specifically, the primary sampling unit in the ECLS-K 

was geographic area.  Schools were selected from those regions, and then students from 

within those schools.  Since people within a particular cluster may be more homogenous, 

there could be less variation among them than among the general population, resulting in 

increased standard errors because the variance of the true population would be 

underestimated.  On the other hand, stratification, dividing the sample into different sub-

groups from which to select the sample, a technique also used in the ECLS-K design, can 

reduce the standard errors.  Finally, weights were used in the regression to adjust for 

nonresponse and the oversampling of the Asian and Pacific Islander students. 

Findings 
 

The data show that approximately 50% (kindergarten) to 68% (fifth grade) of 

teachers in the sample would be considered highly qualified under the definition outlined 

above (see Table 1).  The proportion of teachers that are highly qualified increases with 

each grade level.  For instance, nearly 55% of third grade teachers in the sample are 

highly qualified, while 66% of third grade teachers would be considered highly qualified. 

This is due in part to the fact that there were data on professional development for 

teachers in the third and fifth grade but no such data were collected on kindergarten or 

first grade teachers.  Therefore, for teachers in kindergarten and first grade the 

component of the highly qualified teacher variable, HQT, that encompassed the HOUSSE 
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requirements included only years of experience and the number of courses taken in 

teaching reading, teaching mathematics, and elementary education.  

 
Table 1: Highly Qualified Teachers in the Classrooms of Sampled Children 
 
HQT Kindergarten 

 
 n= 1502      % 

1st Grade 
 
n=1763       % 

3rd Grade 
 
n= 1787      % 

5th Grade 
Reading 
n=1793       % 

5th Grade 
Mathematics 
n= 1717      % 

Yes 743 49.5 968 54.9 1185 66.3 1204 67.2 1174 68.4 
No 759 50.5 795 45.1 602 33.7 589 32.9 543 31.6 
 
 

 Information about the individual components of variables that make up HQT are 

listed in Table 2.  For all grade levels, approximately a quarter of the teachers had only a 

bachelor’s degree.  Most teachers had either a master’s degree or at least one year of 

coursework beyond the bachelor’s degree (64%-68%).  Only three teachers in the sample 

had doctorates, all of whom taught kindergarten.  Very few teachers had alternative 

certification, a small percentage had only temporary or probationary certification (around 

8.4% for K, 7.6% in 1st, and 7% in 3rd grade), but most teachers in the sample had either 

regular or the highest available certification (87%-90%).  Of those that were certified, 

between 86% (kindergarten) and 94% (5th grade mathematics) were certified in 

elementary education.  The mean number of years of teaching experience and mean 

number of courses taken were similar across all five groups of teachers, hovering around 

14 to 15 years of experience and 11 courses taken.  Teachers of 3rd and 5th grades 

attended approximately 25 hours of professional development sessions in the year prior to 

filling out the survey. 
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Table 2: Variables Included in HQT Definition 
Characteristic K 1st Grade 

 
3rd Grade 
 

5th Grade 
Reading 

5th Grade 
Math 

   n       %   n      %   n      %   n      %   n      % 
Degree level (highest) 
Bachelor’s* 382 26.3 463 27.4 454 25.4 420 23.4 397 23.1 
At least 1 yr. beyond B. 470 32.3 513 30.3 553 31.0 545 30.4 527 30.7 
Master’s degree 446 30.7 568 33.6 611 34.2 666 37.1 642 37.4 
Ed. Specialist/Prof. Dip 84 5.77 129 7.62 152 8.51 146 8.14 
Doctorate 1 0.07 0 0.00 0 0.00 0 0.00 

135 7.86 

Not ascertained 72 4.95 19 1.12 17 0.95 16 0.89 16 0.93 
Certification type** 
None 4  0.37 7 0.41 6 0.34 
Temporary/Probationary 126  8.39 129 7.62 126 7.05 
Alternative 12  0.80 20 1.18 17 0.95 

    

Regular 329 21.9 1362 80.5 1449 81.1 
Highest available 977 65.1 152 8.98 163 9.12 

1584 88.3 1525 88.8 

Not ascertained 54 3.60 22 1.30 26 1.45 47 2.62 45 2.62 
Elementary 
Certification 

1285 85.6 1582 93.5 1689 94.5 1670 93.1 1617 94.2 

 Mean 
(std. dev.) 

Mean 
(std. dev.) 

Mean 
(std. dev.) 

Mean 
(std. dev.) 

Mean 
(std. dev.) 

HOUSSE 
Years taught 14.2 

(9.47) 
14.5 

(10.1) 
14.9 

(10.3) 
14.0 

(10.1) 
14.3 

(10.1) 
Courses taken 10.8 

(4.31) 
11.5 

(4.65) 
11.0 

(4.69) 
10.7 

(4.50) 
10.9 

(4.46) 
Hrs. of Prof. Dev. n/a n/a 

 
25.6 

(49.7) 
25.4 

(44.2) 
25.7 

(44.3) 
*The public use data has merged the responses for high school/GED, associate’s degree and bachelor’s.  This paper assumes that the 
number of teachers without a bachelor’s is negligible. 
** The variables were coded differently for 5th grade. The options were a.) regular, standard, or advanced professional certificate; b.) 
probationary; c.) provisional or  other; d.) temporary; e.) emergency or waiver. 
 
 

Tables 3 and 4 provide descriptive statistics on select student characteristics by 

the presence of a highly qualified teacher.  One of the goals of the NCLB legislation was 

to reduce the achievement gap suffered by minority children, particularly black and 

Hispanic children.  The data show that there is a significant difference between the 
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number of black and Hispanic children compared to white (non-Hispanic) children that 

have a highly qualified teacher.  In kindergarten, first grade, and fifth-grade reading, 

there is a difference of over 13 percentage points between the proportion of white and 

black children who are assigned to highly qualified teachers.  Between nearly 55% and 

73% of white children in this sample had a highly qualified teacher compared to 41% to 

62% of black children.  The gap between white and Hispanic children is not as great as 

between white and black, but, with the exception of third grade (6.8%), it hovers between 

9-12% for kindergarten (about 55% of white children have an HQT compared to 45% of 

Hispanic children), first grade (62% compared to 50%), fifth-grade reading (73% for 

whites and 64% for Hispanics) and fifth-grade math (73% to 62%).   

Table 3: Descriptive Statistics of Children in Sample, Base Year 
 n=2985 

Student 
Chars. 

Total HQTK HQT1 HQT3 HQT5R HQT5M 

Region  N % N % N % N % N % N % 

Northeast  555 18.6 271 48.8 350 63.1 359 64.7 384 69.2 397 71.5 
Midwest 777 26.0 433 55.7 504 64.9 595 76.6 602 77.5 588 75.7 
South 1077 36.1 503 46.7 527 48.9 633 58.8 684 63.5 702 65.2 
 West 576 19.3 316 54.9 342 59.4 402 69.8 399 69.3 388 67.4 
Location 
type   

            

City 846 28.3 400 47.3 451 53.3 580 68.6 549 64.9 566 66.9 
Suburb 1212 40.6 632 52.2 683 56.4 775 63.9 855 70.5 843 69.6 
Small 
town/rural 

927 31.1 491 53.0 589 63.5 634 68.4 665 71.7 666 71.8 

Race/ 
Ethnicity 

   
 

         

White 
  

1852 62.0 1011 54.6 1146 61.9 1273 68.7 1342 72.5 1347 72.7 

Black 358 12.0 148 41.3 172 48.0 205 57.3 212 59.2 220 61.5 
Hispanic 446 14.9 201 45.1 223 50.0 276 61.9 283 63.5 276 61.9 
Other 326 10.9 163 50.0 182 55.8 233 71.5 231 70.9 231 70.9 
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Table 3, continued: Descriptive Statistics of Children in Sample, Base Year 
Gender             
Male 1477 49.5 750 50.8 846 57.3 973 65.9 1024 69.3 1016 68.8 
Female 1508 50.5 773 51.3 877 58.2 1016 67.4 1045 69.3 1059 70.2 

SES    
 

 
 

 
 

       

Lowest 
Quintile 

508 17.5 271 53.4 254 50.0 312 61.4 336 66.1 318 62.6 

Med-Low 
Quintile 

591 20.3 293  47.5 346 58.5 393 66.5 414 70.1 416 70.4 

Average 
Quintile 

638 21.9 303 47.5 390 61.1 436 68.3 449 70.4 445 69.8 

Med-High 
Quintile 

630 21.6 319 50.6 368 58.4 445 70.6 447 71.0 452 71.8 

Highest 
Quintile 

544 18.7 304 55.9 327 60.1 354 65.1 378 69.5 398 73.2 

 

 The designers of NCLB were also concerned about the lower achievement of poor 

children compared to wealthier children and hoped that requiring all teachers to be highly 

qualified would help reduce this achievement gap.  The percentage of children in the 

lowest socioeconomic quintile who had highly qualified teachers was consistently lower 

than those of the highest quintile.  However, this gap was not as large as the ones 

between minority and white students.  The gap between the highest and lowest SES 

quintiles is relatively small in kindergarten (a difference of 2.5 percentage points), third 

grade (3.7 percentage points), and fifth grade reading (3.4 percentage points), while it is 

larger in both first grade and fifth grade math (10.1 and 10.6, respectively). 
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Table 4: Assessment Scores for Reading and Mathematics, K-5 
N=2895 
 Reading Score 

Mean 
(std. dev.) 

Mathematics Score 
Mean 

(std. dev.) 
Kindergarten all 41.0 

(13.1) 
33.7 

(11.3) 
K students with HQT 41.0 

(13.4) 
33.6 

(11.1) 
K students without HQT 40.6 

(12.6) 
33.1 

(11.3) 
1st Grade all 72.5 

(21.4) 
58.7 

(16.5) 
1st Grade with HQT 72.9 

(20.7) 
58.9 

(15.9) 
1st Grade without HQT 71.3 

(21.9) 
57.4 

(17.0) 
3rd Grade all 119.4 

(24.2) 
93.2 

(21.6) 
3rd Grade with HQT 119.0 

(24.4) 
93.2 

(21.6) 
3rd Grade without HQT 117.9 

(24.4) 
92.9 

(21.6) 
5th Grade all 139.7 

(22.8) 
114.1 
(21.6) 

5th Grade with HQT 140.3 
(22.5) 

115.0 
(21.2 ) 

5th Grade without HQT 137.3 
(23.1) 

112.3 
(21.7) 

 

The underlying premise of the highly qualified teacher provision of No Child Left 

Behind is that children who have highly qualified teachers will perform better than those 

that do not.  Table 4 lists the mean scores of the reading and math assessments of children 

in the analytic sample as well as the means of children with and without a highly 

qualified teacher in the classroom.  Children who were assigned to highly qualified 

teachers performed better than those that did not, but only slightly.  In kindergarten the 

average score for all students was 41 (the range in scores was 16.7 to 138.5) in reading 
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and 33.7 (range of 9.74 to 84.5) in math.  For reading, students with a highly qualified 

teacher scored 41, while those without scored just below that, 40.6, a difference of only 

0.4 points, or 0.03 standard deviations of the mean score for all students.  For 

kindergarten the mean score of children who have an HQT was 33.6, only a half point 

higher than those without an HQT, 33.1.  A look at Table 4 shows a similar pattern for 

the other grades. Of the eight assessments (one in each subject in four grade levels) the 

difference in means between the two groups was less than 1 point in three instances: in 

both subjects in kindergarten as stated above and in third grade math the difference 

between scores was merely 0.3 points.  First grade students with a highly qualified 

teacher scored about 1.5 points higher in both subjects than did students without an HQT.  

The largest difference in mean scores between the two groups can be seen in fifth grade 

scores, 3.0 points for reading and 2.7 points for mathematics.  The differences outlined 

above seem rather small. In fact, testing the difference between means shows that the 

difference is not statistically significant for kindergarten or third grades in either subject.  

The difference in means for both subjects of first and fifth grades is statistically 

significant, but the difference is only about 0.07 standard deviations and 0.1 standard 

deviations, respectively.  This would indicate that perhaps having a highly qualified 

teacher in the classroom does not have a large impact on student achievement.  The 

regression results also suggest this (see Table 5 and Table 6).  

 

Regression Results
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 In none of the six models was the highly qualified teacher variable significantly 

different from zero (at the 5% level), which implies that there is little-to-no effect of 

having a highly qualified teacher on student achievement.  The coefficients for the HQT 

variables ranged from -0.06 to 0.03 (meaning the effect of having a highly qualified 

teacher would have between a negative 6% of a standard deviation to 3% standard 

deviation effect on student achievement) so even if these figures were able to be 

interpreted, the effect would be very small.  

First grade results 

 For the first grade reading model, the only variables that were statistically 

significant were the reading assessment score from the previous year (0.69 of a standard 

deviation), high socioeconomic status (0.13 of a standard deviation compared to students 

of average SES), living in a rural area (score, on average, is 0.09 standard deviations less 

than the score of suburban students), having a minority teacher (students score 0.09 

standard deviations lower, on average, than students of white teachers), and the 

interaction term for low SES students with a highly qualified teacher (students perform 

0.28 standard deviations worse than their peers without a highly qualified teacher). 

 Similarly, for first grade math, there is a significant relationship between student 

achievement and the previous year’s score (0.70 standard deviation), being in the top 

40% for SES (0.19 standard deviation for the highest quintile and 0.08 standard deviation 

for the second highest over those students of average SES), and having a minority teacher 



 35

(students performed 0.19 standard deviations worse than those with a white teacher).  

One term that was found to be significant for first grade math but not reading is being 

female. On average, girls scored 0.07 standard deviations lower than boys on the math 

assessment.   

Third grade results 

For students in third grade reading, having had a highly qualified teacher in 

kindergarten tend to score 0.07 standard deviations better on the third grade reading 

assessment than their peers who did not have a highly qualified teacher in kindergarten.  

A one standard deviation increase in the reading assessment score in first grade will 

increase a student’s third grade score, on average, by 0.67 standard deviations.   Minority 

students fare worse than white students by about 0.29 standard deviations.  Similarly, 

those students with minority teachers tend to score lower on their reading assessment 

than those who have white teachers (a difference of 0.13 standard deviations). Just as in 

first grade, the top 40% in socioeconomic status perform better than those students of 

average SES (0.20 standard deviation for the highest quintile and 0.12 for the second).  

Finally, girls performed 0.10 standard deviations better, on average, than boys on the 

third grade reading assessment. 

In examining the results in math for third grade, similar results emerge, except 

that girls tend to score lower than boys (by 0.12 standard deviation).  On average, 

minority students scored lower than white students (0.17 standard deviation), those with 

minority teachers scored lower than those with white teachers by 0.13 standard 
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deviations, the students from the highest SES quintile performed better than those of 

average SES, and previous achievement was important.  A one standard deviation 

increase in the math assessment score from kindergarten would result, on average, with 

an increase of 0.31 standard deviations on the third grade assessment, while a similar 

increase in the first grade assessment could increase a student’s score by 0.51 standard 

deviations.  Finally, students from rural areas tended to score lower than those from 

suburban areas, by 0.14 standard deviations. 

Fifth grade results 
 

There are fewer significant variables that affect the fifth grade reading assessment 

in this model; minority status, previous scores, and high SES were found to be 

significant.  Minority students scored 0.27 standard deviations lower than white students, 

on average.  Those of the highest SES quintile tended to score 0.29 standard deviations 

than those from the third, or average, quintile.  And a one standard deviation increase in 

the score of the first and third grade assessments could result in an average increase of 

0.17 and 0.71 standard deviations, respectively. 

For the fifth grade math assessment, the scores from the third and first grade 

exams were found to be significant.  A one standard deviation increase in either could 

lead to a 0.74 and 0.14 standard deviation increase, respectively.  No other variables were 

found to be statistically significant in this model. 

Overall, it appears that characteristics such as high socioeconomic status, minority 

status (of both student and teacher), and prior achievement tend to have an impact on 
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student achievement.  There was little evidence that the presence of a highly qualified 

teacher in the classroom had much of an effect.  

Table 5: Effects of HQT on Student Achievement in Reading, Grades 1-5 

 1st Grade  3rd Grade 5th Grade 
HQTK 0.04 

(0.04) 
0.07* 
(0.04) 

-0.04 
(0.06) 

HQT1 -0.02 
(0.03) 

-0.04 
(0.04) 

-0.04 
(0.05) 

HQT3  -0.02 
(0.04) 

0.01 
(0.04) 

HQT5   0.03 
(0.05) 

Minority student -0.09 
(0.08) 

-0.29*** 
(0.06) 

-0.27** 
(0.09) 

Female student 0.03 
(0.03) 

0.10*** 
(0.03) 

0.09 
(0.05) 

Score from K 0.69*** 
(0.02) 

0.03 
(0.03) 

-0.01 
(0.04) 

Score from 1st  0.67*** 
(0.04) 

0.17*** 
(0.04) 

Score from 3rd    0.71*** 
(0.05) 

Minority*HQT 0.01 
(0.10) 

0.09 
(0.07) 

0.09 
(0.12) 

LowSES*HQT -0.27* 
(0.12) 

-0.14 
(0.09) 

0.14 
(0.19) 

Highest SES 0.13** 
(0.05) 

0.20*** 
(0.04) 

0.29*** 
(0.07) 

Med-high SES 0.03 
(0.04) 

0.12** 
(0.04) 

0.08 
(0.06) 

Med-low SES -0.04 
(0.04) 

-0.05 
(0.05) 

0.06 
(0.06) 

Lowest SES -0.01 
(0.07) 

-0.08 
(0.09) 

0.01 
(0.08) 

Rural  -0.09* 
(0.04) 

-0.05 
(0.05) 

  0.00 
(  0.00) 

Urban -0.07 
(0.04) 

0.07 
(0.04) 

  0.00 
(  0.00) 

Minority teacher -0.09* 
(0.08) 

-0.13** 
(0.05) 

-0.16 
(0.09) 

Time btwn. assess. 0.00** 
(0.00) 

0.002** 
(0.00) 

  0.00 
(  0.00) 

*** p< .001 **<.01 * p <.05 
Note:  Numbers in parentheses refer to the standard error for each coefficient 
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Table 6: Effects of HQT on Student Achievement in Math, Grades 1-5 

 1st Grade  3rd Grade 5th Grade 
HQTK 0.00 

(0.03) 
0.05 
(0.03) 

0.10 
(0.06) 

HQT1 -0.03 
(0.04) 

0.04 
(0.03) 

0.04 
(0.08) 

HQT3  -0.06 
(0.03) 

-0.03 
(0.07) 

HQT5   0.03 
(0.05) 

Minority student -0.02 
(0.05) 

-0.17** 
(0.06) 

-0.08 
(0.10) 

Female student -0.07** 
(0.03) 

-0.12*** 
(0.03) 

0.04 
(0.05) 

Score from K 0.70*** 
(0.02) 

0.31*** 
(0.03) 

0.14* 
(0.06) 

Score from 1st  0.51*** 
(0.03) 

0.06 
(0.04) 

Score from 3rd    0.74*** 
(0.06) 

Minority*HQT -0.04 
(0.06) 

0.06 
(0.06) 

-0.06 
(0.09) 

LowSES*HQT -0.01 
(0.09) 

-0.06 
(0.09) 

-0.04 
(0.23) 

Highest SES 0.19*** 
(0.04) 

0.17*** 
(0.04) 

0.10 
(0.10) 

Med-high SES 0.08* 
(0.04) 

0.07 
(0.04) 

0.06 
(0.09) 

Med-low SES -0.06 
(0.05) 

-0.03 
(0.03) 

0.04 
(0.10) 

Lowest SES -0.10 
(0.05) 

-0.08 
(0.09) 

0.09 
(0.23) 

Rural  -0.08 
(0.04) 

-0.14** 
(0.05) 

0.00 
(0.00) 

Urban 0.01 
(0.04) 

0.03 
(0.03) 

0.00 
(0.00) 

Minority teacher -0.19*** 
(0.05) 

-0.13** 
(0.05) 

0.03 
(0.15) 

Time btwn. assess. 0.00*** 
(0.00) 

0.00 
(0.00) 

0.00** 
(0.00) 

*** p< .001 **<.01 * p <.05 
Note:  Numbers in parentheses refer to the standard error for each coefficient 
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Conclusions 

 

The designers of No Child Left Behind sought to reduce the achievement gap that 

exists for disadvantaged children who are poor or minority.  One provision was to require 

that all teachers be highly qualified in the hopes that this would increase the number of 

effective teachers in the classrooms of the most disadvantaged.  However, this policy was 

put forward without any evidence that possessing this particular combination of 

qualifications (a bachelor’s degree, full certification, and subject knowledge) would 

indicate that a teacher was effective, that is linked to greater student achievement.  The 

Department of Education has begun to talk about quality teachers in its discussion of 

qualified teachers, but does not recognize a distinction between the two concepts.  In the 

Secretary’s Fifth Annual Report on Teacher Quality: A Highly Qualified Teacher in 

Every Classroom (2006), Secretary Spellings claimed: “Since the No Child Left Behind 

Act was signed four years ago, states have increasingly improved the quality of their 

teaching forces.  A majority of teachers now meet the required qualifications, and school 

districts are starting to prohibit the hiring of teachers who do not. States have also raised 

their standards for teacher preparation programs.”  The report provides evidence of this 

increase in teacher quality by outlining the increase in overall numbers of teachers who 

completed preparation programs, the number who possess certain qualifications, namely 

certification, and the number who are required to pass state exams.  These data suggest 

that currently more teachers than the previous year possess required qualifications but 
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they do not demonstrate this increase in total number of certified teachers is linked to 

gains in student achievement.  The report does point to one number on student 

achievement, noting that there has been more progress in reading of 9 year olds over the 

past five years than in previous decades, but most of the report champions qualifications 

and does not discuss specific effects of teacher qualifications on achievement at length. 

The results of my analysis indicate that there is not a substantive effect of having 

a highly qualified teacher on student achievement.  In fact, the percentage of teachers 

who would be considered highly qualified in my sample would probably be larger than 

indicated in my results because limitations of data prevented the inclusion of other 

measures of quality.  An examination of state HOUSSE requirements showed that 

veteran teachers could achieve highly qualified status with little difficulty.  The 

Department of Education has come to the same conclusion. In a letter to chief state 

school officers in September 2006 Secretary Spellings indicated that, “the Department’s 

recent monitoring of every State found that many of the HOUSSE procedures were 

substantially less rigorous than the other measures authorized in the statute for 

determining subject matter competency”7 and recommended that all states submit plans 

to phase out the use of HOUSSE.   

Researchers have attempted to study the effect of teachers on student achievement 

for decades.  While many find that there is an effect, it is difficult to determine what 

specific qualities of a teacher cause such an effect (Ferguson 1991, Darling-Hammond 
 

7 Letter of September 5, 2006 retrieved from 
http://www.ed.gov/print/policy/elsec/guid/secletter/060905.html 
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1999, Rivkin et al 2005).  For instance, Rivkin, Hanushek, and Kain (2005) found that 

teachers have an impact on student achievement but this effect was not due in large part 

to observable characteristics.  This led them to conclude: “Though it is tempting to 

tighten standards for teachers in an effort to raise quality, the results in this paper and 

elsewhere raise serious doubts that more restrictive certification standards, education 

levels, etc. will succeed in raising the quality of instruction” (p. 450).   

Determining what makes a teacher effective in their profession is a difficult task.  

The qualities that define a good teacher are apparently more than a list of qualifications.  

Rather than simply requiring potential teachers to participate in a preparation program of 

some sort in order to obtain certification, policymakers should seek to improve the 

certification process and the programs themselves.  More study is needed on the 

differences in certification across states.  Are teachers in certain states performing better,  

on average, than teachers in other states?  If so, what are those successful states doing 

that is different, and can that be duplicated?  Improving the quality of America’s teachers 

is a difficult task and requires more than the standards outlined in the highly qualified 

teacher provision of the No Child Left Behind Act.  These qualifications may be the 

minimum standards, but my research suggests that such qualifications are not linked to 

student achievement, the measure of teacher effectiveness.
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