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Student achievement is one of the strongest predictors of future income (Hanushek 2011; Hanushek 
and Woessman 2009; Hanushek and Zhang 2009; Lazear 2003; Mulligan 1999), but there is a persistent 
achievement gap among racial and socioeconomic lines in the U.S., with minority and poor students 
not performing as well as their white or wealthy peers (Barton and Coley 2009). Several factors 
contribute to these achievement gaps, but those with the largest impact—and also those most easily 
remedied by policy changes—are school factors such as adjustments to curriculum, class size, 
availability of technology, teacher preparation and experience (Barton and Coley 2009). Teacher 
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quality, in particular, is seen as the most important variable affecting student achievement, even more 
so than demographic factors (Darling-Hammond 2000).  

 However, there is a significant discrepancy in access to high quality teachers: minority and 
low-income students in the U.S are less likely to be taught by certified teachers (Clotfelter, Ladd, and 
Vigdor 2006, 2007a, 2007b, 2010) and are more likely to be taught by inexperienced teachers (Barton 
and Coley 2009). This discrepancy in access to high quality teachers contributes to the achievement 
gap between racial and socioeconomic groups (Clotfelter et al 2010). More disconcerting is that, not 
only have these discrepancies in access to equal educational resources remained consistent over time, 
but in many cases—such as with access to certified teachers—the gaps are widening (Barton and Coley 
2009). These achievement gaps persist despite an elevated priority among politicians in redressing 
them (Barton and Coley 2009).  

 To better understand the correlated discrepancies in student achievement and access to quality 
teachers, it is useful to re-examine the relationship between those two factors. Although there is strong 
theoretical support for the connection between teacher quality and student performance (see Darling-
Hammond 2000; Prince 2002), Stinchcombe’s (1987) assertion of the need for multiple tests of 
theories in order to improve their robustness and applicability holds in this case. It is beneficial to test 
these relationships in different contexts using different methods, especially since many extant studies 
in the sociology of education are focused on elementary schools and rely on correlation analyses or 
simple regression techniques to analyze the relationship between these variables. Given the nested 
nature of most social phenomena, particularly those in the education realm, a more reliable estimator 
of the relationship between teacher quality and student achievement requires multilevel modeling 
techniques—particularly those that employ fixed effects, which is necessary to mitigate “one of the 
most serious statistical problems associated with the measurement of teacher effectiveness, namely 
the fact that teachers are not randomly distributed” across schools or classrooms, and thus, are not 
randomly distributed across students (Clotfelter et al 2010:657).  

I therefore employ multilevel regression models with fixed effects to assess the relationship 
between teacher quality and student performance in California high schools, considering both school-
level (Level 1) and district-level (Level 2) factors. I explore two research questions. First, do schools 
with higher percentages of credentialed teachers have higher percentages of students who achieve 
proficiency on state-issued reading exams? Second, do schools with higher percentages of credentialed 
teachers have higher percentages of students who achieve proficiency on state-issued mathematics 
exams? I find support that teacher credentialization is positively associated with student performance 
in both reading and mathematics. This reaffirms the need for policy makers seeking to close the 
student achievement gaps to focus on providing all students equal access to credentialed teachers.   

 
Theoretical Context 

Teacher Quality and Student Achievement 
Sociology of education researchers have long debated the impact of school resources on student 
performance. Some contend that schools have little independent impact compared to social context 
or student demographics (Coleman et al. 1966); others argue that class size (Mosteller 1995), school 
size (Haller and Monk 1993), and teacher quality (Ferguson 1991) all play a role in student learning 
(see Darling-Hammond 2000). While a plethora of background factors such as race, socioeconomic 
status, and home life (parental involvement, nutrition, excessive television watching, etc.) are related 
to student achievement (Barton and Coley 2009), research shows that school-level factors have 
considerable importance as well. Thus, there is a consensus among most recent education research 
that school-level variables do impact student performance, with particularly strong effects for teacher 
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characteristics (Ferguson 1991; Sanders and Rivers 1996; Jordan et al. 1997; Darling-Hammond 1997, 
1999, 2000). 

In fact, several studies argue that teacher quality is so important that it can explain away the 
achievement gap that disfavors minority and low-income students. For example, in their study of the 
ability of high quality teachers to close achievement gaps, Rowan et al. (2002) examined the effects of 
teacher quality on students of different races, gender, and socioeconomic statuses. They found that 
the size of achievement gaps between students of different backgrounds within the same school varied 
by classroom, suggesting that some teachers are more effective at closing achievement gaps between 
students of different backgrounds. Similarly, in a large-scale study on teacher quality and educational 
equality in Nevada, Borman and Kimball (2005) used multilevel models (students nested in 
classrooms) to show that classes taught by higher quality teachers produced higher mean achievement 
than those taught by lower quality teachers. Teacher quality was operationalized as experience and 
evaluation ratings. Their sample included nearly 5,000 elementary students and controlled for race, 
socioeconomic status, and student pre- and post-test scores.  

In their longitudinal study of a cohort of elementary students, Sanders and Rivers (1996) found 
that the effects of teacher quality on student achievement are additive and cumulative. In examining 
student achievement data for a single cohort that spanned from second grade to fifth grade they found 
that student achievement at each grade was correlated positively with teacher quality. Of most interest, 
though, was the discovery of residual and cumulative effects: while individual students did not recover 
after a year under an ineffective teacher, students who spent a year under an effective teacher 
experienced benefits up to two years later. The authors conclude that teaching quality is more highly 
correlated with student achievement than other variables such as students’ socioeconomic status or 
the racial composition of the school.  

Jordan et al. (1997) obtained similar results in their longitudinal analysis of teacher quality on 
student performance in Dallas, Texas. Jordan found that fourth-grade students taught by highly 
effective teachers for three consecutive years scored thirty-five percentile points higher in reading and 
fifty percentile points higher in mathematics than a similar group who had been taught by a series of 
weak teachers. In fact, Hanushek (1992) argues that the negative consequences of even one year of 
instruction from an ineffective teacher can be nearly impossible to fully overcome. This leads Prince 
(2002:13) to conclude that “teacher quality is the single most important school variable affecting 
student achievement.” 

In sum, many sociology of education researches argue that teacher quality is one of the 
predominant predictors of student achievement, even more so than student background 
characteristics such as language background, race, ethnicity, or poverty. Certainly student background 
characteristics impact student achievement, and attention should be paid to addressing inequalities in 
those realms, but these are factors external to public education policy. In order to promote educational 
egalitarianism, school districts must strive to provide equal access to education resources. Such 
resources include expenditures per student and similar class sizes, but by far the most important 
resource is teacher quality.  

 

Measuring Teacher Quality 
While the literature agrees that teacher quality is important to student achievement, there is no 
standard definition of teacher quality, motivating some researchers to determine the relationship 
between various measures of teacher quality and student achievement. For instance, in a study of New 
York City schools, it was found that differences in teacher qualifications (educational degrees, 
certification status, and experience) accounted for approximately ninety percent of the total variation 
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in average school-level student achievement in reading and mathematics at all grade levels tested, 
holding student characteristics constant (Armour-Thomas et al. 1989). While it is clear that these 
differences in teacher qualifications matter to student achievement, it is less clear which has the most 
impact—something that is important to identify for school districts with constrained budgets trying 
to economize resources while maximizing student achievement. 

While many teacher quality measures are thought to contribute to the distinction between a 
high and low quality teacher, certification status is often considered the most reliable and robust 
predictor of student achievement (Darling-Hammond 2000). To become certified as a teacher in most 
states requires formal education in a state-approved education program, the completion of either a 
major or minor in the subject field, plus minimum satisfaction of education credits and student 
teaching credits (Darling-Hammond 2000). Because of the strictness and thoroughness of these 
requirements, certification status is one of the strongest indicators of quality teacher performance.  

Some in the education policy debate believe that teacher credentialization is a poor predictor 
of student achievement and should be discarded in favor of systems based on cognitive ability and 
classroom efficacy (see Walsh 2001). However, a plethora of research finds that teacher 
credentialization, due to the positive relationship between educational training and teacher 
performance, significantly affects student achievement at both the elementary and high school levels 
(Clotfelter et al 2006, 2007a, 2007b, 2010; Goldhaber and Anthony 2007; Rockoff 2004). These studies 
show that certified teachers are more effective than uncertified teachers because the latter often have 
difficulties with classroom management, curriculum design, teaching effectiveness, and diagnosing 
students’ learning needs (Bents and Bents 1990; Darling-Hammond 1992). Furthermore, uncertified 
teachers tend to be rated lower on their teaching skills by principals, supervisors, and colleagues 
(Feiman-Nemser and Parker 1990). Goldhaber and Brewer (2000) found that certified teachers have 
a statistically significant positive impact on student test scores relative to teachers who are not certified 
in their subject area. Fuller (1999) found that in Texas students in districts with higher proportions of 
licensed teachers were significantly more likely to pass state achievement tests even after controlling 
for student socioeconomic status, school wealth, and teacher experience. Fetler (1999) analyzed 
standardized test scores of 1.3 million high school students in 785 California high schools and found 
that, after controlling for socioeconomic status, higher test scores correlated negatively with the 
number of non-credentialed teachers at a school and positively with years of teaching experience. 

Clotfelter et al (2010) examined the relationship between teacher credentialization and test 
scores for first- and second-year high school students in North Carolina. North Carolina employs 
statewide end-of-course (EOC) tests at the high school level, which count for one-fourth of a student’s 
grade in a course. Clotfelter et al examined the relationship between credentialization and EOC test 
scores in five subjects: algebra, economics, legal and political systems, English, geometry, and biology. 
They found that, overall, students taught by weak teachers were expected to perform nearly one-fourth 
a standard deviation lower on EOC tests than those taught by strong teachers. Considering that 
education is a cumulative process and that the coefficient estimates do not account for measurement 
error in student exams (Boyd et al 2008), the true effects of teacher credentials are likely much larger. 
Thus, Clotfelter et al (2010) conclude that the effect of teacher credentialization on student 
achievement is large and, therefore, credentialization is important enough that it should be considered 
in public policy decisions aimed at improving student achievement. Given the maldistribution of high 
quality teachers in North Carolina that disadvantage poor and minority students (Clotfelter et al 2010), 
public policy makers seeking to create egalitarian educations systems should take note. 

In short, of the various measures of teacher quality, certification status is typically considered 
one of the strongest distinguishing factors affecting student achievement. However, extant literature 
examining the relationship between certification and student achievement has largely focused on 
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elementary schools or has used simple regression techniques to test the relationship. I seek to 
strengthen the robustness of this theorized relationship by employing multilevel regression models, 
which are a better fit for the nested data common to education studies. 

 

Data, Hypotheses, and Methods 

Data and Hypotheses 
To examine the relationship between teacher quality and student achievement, I collected data made 
publicly available by the California Department of Education.1 To maintain uniformity, I restrict my 
sample to high schools during the 2007-2008 school year, for a total sample size of 951 high schools 
in 370 school districts.2 I analyze the effects of teacher credentialization on student achievement over 
two models, controlling for other independent variables cited by the literature as important predictors 
of student achievement. Seven of the independent variables are at the school level (Level 1) and one 
is at the district level (Level 2). Goodness-of-fit tests (described later) were used to eliminate non-
relevant variables in order to build parsimonious models. 

The outcome of ‘student achievement’ is represented by two dependent variables: ‘reading 
proficiency’ and ‘math proficiency’. (See the Appendix for a summary of variable construction, 
summary statistics, and between- and within- differences in variation). Reading proficiency is 
operationalized as the percentage of students enrolled in a particular school for the full academic year 
scoring at or above the proficient level on the state-issued reading assessment tests. Math proficiency 
is operationalized as the percentage of students enrolled in a particular school for the full academic 
year scoring at or above the proficient level on the state-issued math assessment tests. The California 
State Board of Education administers the exams and sets its own standard for proficiency.   

 The main predictor of student achievement, teacher quality, is measured by ‘certification 
status’. Certification status is a school-level (Level 1) variable measured as the percentage of teachers 
at a particular school who are certified. The terms certified and credentialed are used interchangeably 
in this report. In the state of California becoming a certified teacher involves many components: 
holding a bachelor’s degree and completing a professional teacher preparation program (including 
student teaching experience) from an accredited university; passing a basic skills test in reading, 
writing, and mathematics issued by the state board of education; and achieving proficiency on subject-
matter examination (CTC 2014). The rigor of such certification programs makes this one of the best 
predictors of teacher quality, and therefore the distribution of certified teachers across California 
schools should effect the distribution of student achievement as well. The mean percentage of certified 
teachers at a school is 89.3 percent (see Table B). However, with a range from 9 to 100 percent, and 
a standard deviation of 11.1 percent, there is considerable variance in this distribution of certified 
teachers across California’s school, meaning that many students do not have the same opportunities 
to be taught by quality teachers.  

I also employ seven control variables. Level 1 control variables include the total enrollment of 
students at the school; the average class size at the school; the percentage of students at the school 
who are deemed ‘English learners’; the percentage of students at the school who receive free or 
reduced school lunch from the federal government, which is used as a proxy for socioeconomic status 
of a school’s students; the percentage of students at the school who are non-white; and whether the 

                                                 
1 California education data are available via Data Quest (http://dq.cde.ca.gov/dataquest/) and Ed-Data (http://www.ed-

data.k12.ca.us/welcome.asp) 

2 The original sample size consisted of 1205 high schools, but listwise deletion of missing data—necessary for certain 

model fitness tests—resulted in 122 cases being dropped.  
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school is a charter school. The Level 2 control variable is the district’s average expenditures per 
student. Finally, an interaction term was included for the relationship between the percentages of 
minority students and non-native English speakers at each school. 

Based on past empirical research, I test two hypotheses: 

 H1: The percentage of credentialed teachers at a school will have a positive impact on that 
school’s reading proficiency percentage (Model1). 

 H2: The percentage of credentialed teachers at a school will have a positive impact on that 
school’s math proficiency percentage (Model2). 

Support for these hypotheses will reaffirm the relationship between teacher quality and student 
achievement found by extant studies, making previous research findings more robust by increasing 
the applicability of the teacher quality-student achievement hypothesis to the high school level and by 
testing the relationship using more appropriate statistical methods (multilevel modeling using fixed 
effects).  

Methods 
Many studies examine the relationship between teacher quality and student achievement. However, 
most of them employ simple correlational or ordinary least squares regression techniques despite the 
fact that education data are multilevel. In order to decide whether a multilevel model design is 
necessary, one can rely on statistical, empirical, or theoretical justification (Luke 2004:17). Given the 
nested nature of most education data, there is strong theoretical justification for the use of multilevel 
modeling techniques to analyze these data. There are also several statistical techniques used to justify 
the use of a multilevel model. First, I run a likelihood ratio test of the multilevel models against an 
Ordinary Least Squares regression model. The Chi-square is highly significant for both multilevel 
models, suggesting the necessity of a multilevel model.3 As further justification for using a multilevel 
model, I also partition the variance. Here the intraclass correlation, which can be interpreted as the 
proportion of total variance that is due to variation between groups (Rabe-Hesketh and Skrondal 
2008), for both models indicates further justification for a multilevel model since a significant portion 
of variance occurs at the district level (Level 2).4 

The risk of using single-level regression techniques on multilevel data can lead to serious errors 
in calculation and inference since correlations between characteristics at Level 1 do not necessarily 
mean the same thing as correlations at Level 2. Thus, using simple regression procedures to analyze 
and interpret multilevel data can lead to serious problems (Schyns 2002; Luke 2004). Two common 
fallacies stem out of incorrectly interpreting multilevel data at the mono-level: the ecological fallacy, 
which is the interpretation of group-level data at the individual level, and the atomistic fallacy, which 
is the interpretation of individual-level data at the group level (Schyns 2002:6). Disaggregating group-
level information in a multiple regression model to the individual level lumps all of that contextual 
information into the individual error term, which produces correlated errors among individuals and 
thereby violates one of the basic assumptions of multiple regression (Luke 2004:6). Multilevel models 
have the ability to differentiate between effects and variation at the individual and group levels, as well 
as interactions between those two levels (Schyns 2002:11). In short, multilevel models produce more 
reliable estimates of regression coefficients because they assign variability to the appropriate level 
(Schyns 2002:11).  

                                                 
3 Model1 had a chi2 of 88.43; Model2 had a chi2 of 73.33; both were significant beyond the 0.0000 level. 

4 The ICC for the null model of Model1 is 0.362 and for the null model of Model2 is 0.375. 
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Model Building 
Multilevel models allow for a random intercept (the level-two residual) as well as random slopes (for 
level-one parameters). A random intercept model (sometimes called a variance components model) 
means that the starting points for the outcome variable are allowed to vary across districts (Level 2). 
A random slope model (sometimes called a random coefficient model) treats a level-one parameter as 
a random effect, meaning that its effect on the outcome variable varies between districts (Level 2) 
(Albright 2007). Thus, to accurately specify the models it is necessary to consider whether the 
covariates have fixed effects, random effects, or both (Albright 2007). Fixed effects refer to the overall 
expected effect of a predictor variable on the outcome variable. The random effect refers to whether 
this effect differs between level-two groups. A model that contains both fixed and random effects is 
a mixed model.  

Determining which variables have random effects and which have fixed effects is 
accomplished by testing model fit. One method of testing model fit is transforming the measure of 
deviance by multiplying the natural log of the likelihood by negative two (-2LL), and then using a Chi-
square goodness-of-fit test to compare nested models. However, as Luke (2004:34) points out, “One 
disadvantage of the deviance (-2LL) is that a model fit to the same data with more parameters will 
always have a smaller deviance,” which conflicts with the desire for a parsimonious model. And 
because “a lower deviance always implies a better fit,” this unfairly disadvantages nested models since 
they have fewer parameters (34). Another option is the Likelihood Ratio Test, but this is also limited 
to nested models. To compensate for this I use the Bayesian Information Criterion (BIC), a statistical 
criterion for model selection that imposes penalties on models with more parameters, and which can 
be used to compare non-nested models. To construct both models I relied on the BIC statistic to find 
the best combination of covariates as well as the proper specification of fixed versus random effects 
for those covariates.5 For Model 1, the model with the best fit is a random intercepts model with fixed 
effects for eight parameters and one interaction term. For Model 2, the model with the best fit is a 
random intercepts model with fixed effects for seven parameters and one interaction term. 

In addition to using model fitness tests to choose the appropriate type of effects in multilevel 
models, there is also theoretical justification for using fixed effects when analyzing certain education 
data. And, indeed, the results of any statistical test should be theoretically justifiable as well. Clotfelter 
et al (2010) point out that, when analyzing education data such as the effects of teacher 
credentialization on student achievement, there is potential for bias because teachers and students are 
not randomly assigned to classrooms. For instance, if administrators attempt to offset the potentially 
low scores of underachieving students by assigning them a higher proportion of higher quality 
teachers, the estimated effects of teacher quality would be subject to negative bias. This problem is 
exacerbated at the high school level because students have more freedom to choose their own courses, 
compared to elementary students. They address this problem by using fixed effects in their models. 
Because the distribution of teacher quality across California schools has also been shown, using spatial 
econometrics techniques, to be non-randomly distributed at the school level (Seebruck 2012), I also 
employ fixed effects in this paper. 

 

                                                 
5 Diagnostics: An examination of correlation matrices and variance-inflation factors reveals no concern of collinearity. 
Visual analysis of residuals reveals some concern of heteroskedasticity; thus, I specify robust standard errors for both 
models. Outlying and influential cases were identified via Cook’s Distance; the analyses were re-run with these cases 
removed, but since their removal did not influence the results they were ultimately included. 
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Results 

Model 1 
For the reading proficiency model, the estimated regression coefficient for the primary predictor 
variable, teacher credentialization, is approximately 0.25 and significant beyond the 0.000 level (see 
Table 1 for results). This means that every one-percent increase in teacher credentialization at a given 
school amounts to a 0.25-increase in the percentage of students at that given school who score above 
a proficient level on the state-issued reading exam, controlling for other factors such as average class 
size, English language ability, socioeconomic status, race, expenditure per student, school size, and 
charter school status. This strongly supports Hypothesis 1: the percentage of credentialed teachers at a school 
will have a positive impact on that school’s reading proficiency percentage. Given the cumulative effects of teacher 
quality on student achievement (Boyd et al 2008; Sanders and Rivers 1996), the magnitude of the 
effects found here are likely to have snowballing effects throughout students’ academic careers. 

 

 

As expected, the percentage of English learners at a school has a highly significant negative 
effect on reading proficiency. Student enrollment also has a significant negative effect on reading 
proficiency, but the size of the coefficient is miniscule. Increased expenditures per student has a 
positive effect on reading proficiency, but the size of the coefficient is also miniscule. Average class 
size has a highly significant positive effect on reading proficiency, a counterintuitive finding that is 
contrary to much of the literature (Clotfelter et al 2010). In line with the literature, the main effects 
for both the race (percentage of minority students) and free lunch (a measure of socioeconomic status) 
variables have highly significant negative effects on reading proficiency. However, because there is an 
interaction between the percentage of minority students and the measure of socioeconomic status, the 
marginal fixed effects of each variable depends on the value of the other (Albright 2007). That is, the 
effects of race depends on socioeconomic status, and vice versa. The positive value of the interaction 
term means the effect of race is larger as dependence on government aid increases (or, rather, as 
socioeconomic status decreases).  

Model 2 
For the math proficiency model, the coefficient for teacher credentialization is again significant 
beyond the 0.000 level. The coefficient is approximately 0.32, meaning that every one-percent increase 
in teacher credentialization at a given school amounts to a 0.32-increase in the percentage of students 
at that school who score above a proficient level on the state-issued math exam, controlling for other 
factors. This strongly supports Hypothesis 2: the percentage of credentialed teachers at a school will have a positive 
impact on that school’s math proficiency percentage. And this is in line with extant studies that also examine 
the relationship between teacher credentialization and student achievement at the high school level 
(Clotfelter et al 2010). 

The other variables are all highly significant and have the same directional relationship with 
math proficiency that they had with reading proficiency. A notable, but not surprising, difference is 
that the coefficient for the percent of English learners is smaller than it was in the reading proficiency 
model, indicating that knowledge of English is slightly less important for math than it is for reading.  

For the reading proficiency model (Model1), the estimate of the random-intercept standard 
deviation (√ψ) is 3.31. If we square this we get a variance of 10.96, which tells us that the intercept 
does vary district to district. The estimate of the level-1 residual standard deviation (√θ) in the reading  
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Table 1 – Multilevel regression estimates for student achievement                           (two-tailed tests) 

                                                                                                                           (L1 N=951; L2 N=370) 

 

 

Model1  

(reading) 
 

  

Model2 

(math) 
 

Variables 

Robust 

coefficient 

se P-value  Robust 

coefficient 

se    P-value 

 

 

Fixed Part  Fixed Part 

 

credentialization % 0.246*** 0.052 0.000  0.320*** 0.055 0.000 

average class size 0.831*** 0.176 0.000  0.880*** 0.164 0.000 

English learners % 
 

-0.508*** 0.064 0.000  -0.383*** 0.075 0.000 

free lunch % -0.523*** 0.046 0.000  
 
-0.540*** 0.059 0.000 

minority % -0.203*** 0.034 0.000  -0.211*** 0.036 0.000 

money per student 0.001*          0.000 0.013  0.001** 0.000 0.007 

minority*free lunch 0.004*** 0.001 0.000  0.004*** 0.001 0.000 

enrollment -0.001* 0.001 0.029  --- --- --- 

charter school = 1 2.989 2.244 0.183  --- --- --- 

_constant 36.377 7.865 0.000  21.048 8.267 0.011 

 

 

Random Part  Random Part 

√ψ       Random intercept stand. dev. 

√θ            Level 1 residual stand. dev. 

 ρ    Intraclass correlation coefficient 

3.307  

 

5.335 

8.567  10.144 

0.130  0.217 
 

R2 

 

0.628 0.667 0.690  0.497 0.526 0.580 

within between overall  within between overall 

* p > (.05)               ** p > (.01)               *** p > (.001)  

 

model is 8.567. Squaring this produces a variance of 73.39 at the school level. The intraclass correlation 

coefficient (ICC)—the percentage of observed variation in the dependent variable attributable to 

district-level (Level 2) characteristics (ρ)—is calculated by dividing the random-intercept variance by 

the total variance (10.96 / [10.96+73.39] = 0.13). For the math proficiency model (Model2) we get a 

random-intercept variance of 28.46 and a Level 1 residual variance of 102.9, for an ICC of 0.217. That 
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is, there is a nonrandom distribution of student achievement across California high schools in both 

reading and mathematics. 

Discussion 
Results from two multilevel regression models indicate that teacher quality—operationalized as 

credentialization status—affects student achievement, with schools having higher percentages of 

teachers who are credentialed also having higher percentages of students achieving proficiency on 

both state-issued reading and mathematics examinations. Thus, in line with extant theory, the analyses 

in this paper reaffirm that teacher credentialization matters to student achievement and, consequently, 

providing equal access to certified teachers should be a goal of anyone interested in promoting 

educational egalitarianism. 

That said, although this paper examines what is arguably one of the stronger measures of teacher 
quality (credentialization), there are many other variables that comprise teacher quality. Thus, policy 
makers should employ caution in focusing excessively on credentialization at the expense of creating 
balance with other measures of teacher quality because, even though teacher credentialization has 
strong effects on student achievement (Clotfelter et al 2006, 2007a, 2007b, 2010), it alone does not 
guarantee a high-quality teacher (Goldhaber and Brewer 2000). Furthermore, because the literature is 
unclear on the individual impacts that many other teacher quality measures have on student 
achievement, future research that more fully examines the magnitude of the effects of these teacher 
quality measures on student achievement has the potential to aid policy makers in appropriating 
resources more efficiently. 

Nevertheless, if teacher quality is one of the predominant predictor variables affecting student 
performance, then presumably a more egalitarian education system would be one that more equally 
distributes its teachers. If that is so, then the U.S. public education system is far from egalitarian as 
several studies have shown that the more laissez-faire, locally-controlled education labor market in the 
U.S. produces a maldistribution of quality teachers that disfavors poor and minority students (see 
Prince 2002). In the aforementioned analysis of Nevada’s Washoe County school district, Borman and 
Kimball (2005) found that classrooms with higher concentrations of minority, poor, and low-achieving 
students were more likely to be taught by teachers with lower evaluation scores. Similar within-district 
maldistributions have been identified in Baltimore (Lee 1998), Philadelphia (Watson 2001), Chicago 
(Rossi 2001; Peske and Haycock 2006), Milwaukee and Cleveland (Peske and Haycock 2006), with 
schools in those cities having high concentrations of poor or minority students being significantly 
more likely to be taught by more inexperienced, out-of-field, or less qualified teachers. As more 
experienced teachers, teachers teaching in their field, and credentialed teachers are associated with 
increased student achievement (Clotfelter et al 2010), this is a serious inequality in educational 
opportunities.  

This maldistribution of quality teachers has persisted over decades with no signs of improvement, 
finally forcing Congress to realize that student achievement gaps cannot be closed without first 
addressing teacher distribution (Peske and Haycock 2006). With the No Child Left Behind Act (NCLB) 
of 2002, Congress demanded that states and districts address the maldistribution of quality teachers 
in high-poverty and high-minority schools, stipulating that for a district to continue receiving federal 
funds for disadvantaged students they had to develop a plan “to ensure that poor and minority children 
are not taught at higher rates than other children by inexperienced, unqualified, or out-of-field 
teachers” (ESEA Section 1111(b)(8)(c) and 1112(c)(1)(L), quoted in Peske and Haycock 2006:11). The 
subsequent requirement that each state submits its ‘equity plan’ by 2006 showed that Congress was 
finally serious about educational egalitarianism.  
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However, the NCLB offers little in the form of specific policy suggestions on how to meet its goals. 
Education scholars have compensated with a broad list of policy strategies: smaller classes, smaller 
schools, standards-based reforms, school-based reform, lengthening the school day or school year, 
extracurricular programs, charter schools, and even complete privatization of the public education 
system (see Prince 2002). However, Prince (2002:14) argues that none of the aforementioned strategies 
will work because the maldistribution problem is “primarily one of distribution.” More money will 
not solve the problem either since some of the schools with the highest expenditures per student 
continue to have some of the lowest levels of student achievement. Prince (2002) therefore 
recommends that, given the overwhelming evidence that teacher quality affects student achievement, 
a better strategy is to redistribute teachers more equally.  

In order to redistribute teachers more equally school districts need to revise current policies that 
are detrimental to the goals of educational egalitarianism. These maldistributions are caused by policies 
that encourage quality teachers to gravitate to affluent schools while less qualified teachers remain at 
poor schools (Prince 2002; Peske and Haycock 2006). For example, because of local funding policies, 
difference in community wealth contributes to salary differentials that enable schools in wealthy 
communities to attract and retain higher quality teachers (Prince 2002). This allows affluent districts 
the benefit of selecting from a larger pool of qualified applicants, which explains a good portion of 
inequalities between districts (Prince 2002). Throughout the U.S. there remain considerable inequities 
in teacher distribution within districts as well, which Prince (2002) attributes to unfavorable policies 
including seniority clauses that allow veteran teachers to choose their placements, policies that give 
the district office rather than principals the authority to hire and place teachers, and cumbersome 
transfer restrictions that discourage veteran teachers from transferring to low-achieving schools. Peske 
and Haycock (2006) also suggest scaling back seniority clauses that allow veteran teachers to choose 
their teaching assignments.  

 In short, there is a large body of research that shows minority and poor students are 
shortchanged when it comes to access to arguably the most important education resource: high quality 
teachers. Complementary research argues that the best way to close the achievement gap is to more 
equally distribute quality teachers. In their study on the differential effects of teacher quality on 
students, Goldhaber and Anthony (2007) found that teacher quality had the strongest effects on 
students from lower socioeconomic statuses. Accordingly, Haycock (1998) maintains that half of the 
achievement gap would disappear if districts simply ensured that all students had highly qualified 
teachers. For districts to meet the stipulations put forth by NCLB, they need to find the correct 
combination of policies that most equitably manages the careers of their educators while 
simultaneously appeasing teachers so as to prevent the best and most qualified teachers from leaving. 
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Appendix  
 

       Table A – Variable Construction 

Variable Level Construction 

reading (dv) school [0-100] percentage of students enrolled in a particular school for 

the full academic year scoring at or above the proficient level on 

the state grade-level reading assessment tests 
 

math (dv) school [0-100] percentage of students enrolled in a particular school for 

the full academic year scoring at or above the proficient level on 

the state grade-level reading assessment tests 
 

credentialization school [0-100] percentage of teachers at a particular school who are 

certified 
 

enrollment school [0-100] the total enrollment of students at the school 

in a given day in Oct. 
 

ave. class size school [continuous] the average class size at the school 
 

English learners school [0-100] percentage of students at the school deemed ‘English 

learners’ 
 

free lunch school [0-100] percentage of students at the school who receive free or 

reduced school lunch from the federal government 
 

minority school [0-100] percentage of students at the school of a race other than 

white 
 

charter school school [binary] 1=charter school 
 

Money per student district [continuous] the average expenditure per student in a given 

district 
 

minority*free lunch school interaction term of minority*meals 
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Table B – Summary Statistics      N=951 

Variable Mean Std. Dev. Min Max 

 

reading (dv) 54.44122 17.91197 5.3 98.3 

math (dv) 52.83281 18.13092 4.8 97.5 

credentialization 89.30625 11.14878 9.09 100 

enrollment 1768.514 1016.388 32 4708 

ave. class size 26.05058 3.944565 6.8 41.3 

English learners 15.05447 12.28195 0.1 81.6 

free lunch 42.48412 25.83632 0 100 

minority 64.77298 27.0657 2.5 100 

charter school 0.078864 0.269669 0 1 

money per student 9159.518 1534.099 7078 22181 
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Table C – Distribution of Variation 
 

Variable  Std. Dev. 

reading (dv) overall 17.91 

 between 14.50 

 within 11.15 

math (dv) overall 18.13 

 between 14.89 

 within 11.22 

credentialization overall 11.15 

 between 8.093 

 within 7.115 

enrollment overall 1016.39 

 between 906.10 

 within 655.41 

ave. class size overall 3.94 

 between 3.77 

 within 2.36 

English learners overall 12.28 

 between 10.27 

 within 8.10 

free lunch overall 25.84 

 between 22.46 

 within 14.18 

minority overall 27.07 

 between 25.75 

 within 10.89 

charter school overall 0.27 

 between 0.08 

 within 0.24 

money per student overall 1534.10 

 between 1962.62 

 within 0.00 
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