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English Language Learners are a growing share of U.S. public school students 

yet little is known about their academic achievement. Previous literature has focused 

primarily on the effects of different English language tests and test modifications on 

ELL performance. In contrast, this paper asks the following questions: What school-

level characteristics are related to average math achievement test scores for students 

tested in English? Are the same relationships found for students who are tested in 

Spanish?  Essentially, this paper investigates how school characteristics affect math test 

scores of English learners compared with how those same characteristics affect 

traditional students.   

Using school-level data from Texas that includes both Spanish-language and 

English-language math assessment scores for 3rd, 4th and 5th grades, and employing both 

random effects and clustered models, this paper shows that these school characteristics 

explain very little of the variation in Spanish language test scores.  It appears that none 

of the characteristics explored herein have the same affect on ELLs as they do on 

traditional English-fluent students. Differences are found in both standard errors and 

coefficient sizes. In addition, the R-squared values are much larger for the English 

models in all grades than for the Spanish language models. The largest differences in 
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coefficients are found in the effect of percentage ELL students in a school, teacher 

experience, and the percent of economically disadvantaged students in a school.  Finally, 

the event of a school meeting the state proficiency standard on the English language 

math assessment has a strong positive effect on the likelihood of meeting the state 

proficiency standard on the Spanish language math test. 
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INTRODUCTION 

 School accountability is unarguably one of the most influential educational 

reforms of recent decades. In particular, the No Child Left Behind Act of 2001, the 

federal education accountability mandate, requires school-level reporting of both overall 

average test scores for students in the 3rd through 8th grades in both reading and math, 

and in addition the disaggregation of average grade-level scores by important student 

subgroups, including gender, race/ethnicity, and for students with disabilities.  

Because of these disaggregated reporting requirements, the formal assessment of 

English Language Learner (ELL) students has become an increasing priority across the 

country. More than 3.8 million ELL students were enrolled in U.S. public schools in 

2003-2004, and the population continues to be a growing share of the school population 

(U.S. Department of Education, 2005). Over three hundred and fifty languages are 

spoken by ELL students (Hopstock, 2003) – also referred to as LEP or “Limited English 

Proficient” students - of whom approximately 40 percent are poor or near-poor (U.S. 

Department of Education, 2004). Their education has important implications for 

America’s future as successive generations will have higher proportions of immigrants. 

Predictions say that by 2025, almost 25% of school-age students in the U.S. will be 

Hispanic students (Education Week, 2000).  

Testing students for whom English is a second language is complicated, and 

there is no consensus as to how to best measure their academic achievement in a way 

that is effective, reliable and valid. Nonetheless, federal law now requires testing of 

ELLs in reading and math, although students in their first year of enrollment in U.S. 
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schools may be exempted from the reading test (Federal Register, 2006). These tests are 

distinct from assessments of English proficiency, in which ELLs also participate 

annually.  

Data gathered from these state accountability assessments provide an important 

signal to parents, the community, and most importantly educators about how students 

are learning (or not learning) and what needs to be improved in the schools to strengthen 

student achievement. Although widespread in the US, this use of student test data as the 

way to judge the quality of America’s schools is certainly contentious. For instance, the 

National Education Association – the nation’s largest teacher union – is opposed to the 

strict use of testing as the only measure of student achievement (NEA, 2006). The U.S. 

Department of Education and the Bush Administration support the use of standards as 

measured by tests, arguing that such assessments help teachers, parents and students 

identify academic success in both the school and the students (U.S. Department of 

Education, 2005). 

The use of test scores for ELL students is particularly problematic because 

English language skills determine in part how much subject matter knowledge ELL 

students can demonstrate on assessments. Specifically, there is an English language 

confounding issue when it comes to interpreting test results since a student’s ability to 

answer, for example, a math question is related to his ability to read and correctly 

interpret the question. As Clara Lee Brown succinctly put it, “What makes math such a 

difficult subject for ELL students? First, ELL students must filter their math knowledge 

– a language all its own – through a second language” (Brown, 2005).  As a 



 3

consequence, we do not know precisely what we are learning about ELL students from 

the standardized test data. And if this is the case, the tests are meaningless, scarce public 

funds may be misspent, and students not provided with the education they need and 

deserve. 

Some states, including Texas, Florida and California, now offer Spanish 

language content assessments for ELL students. In addition, the U.S. Department of 

Education is partnering with the Council of Chief State School Officers, the National 

Council of La Raza, the Comprehensive Center on Assessment and Accountability, and 

other organizations, in an endeavor called the LEP Partnership. The goal of this group is 

to establish high quality assessments for ELL students that will measure content in core 

subjects and English language acquisition (U.S. Department of Education, 2005), 

although precisely how this goal may accomplished has not yet been stated.  

Thanks to the evolution of Spanish language content assessments, for the first 

time we can now assess student achievement on content no longer confounded by 

language skills.  Thus, it is only in the past few years that we have collected data on 

what ELL students are learning in math by allowing them to demonstrate their 

knowledge in the language they know best. This provides an important opportunity to 

analyze the relationship between ELL student achievement and school characteristics, 

and to explore whether ELL students respond to environmental and demographic factors 

in the same manner as fluent English speakers.  Education policy and pedagogy for this 

population has been developed on relatively meager data, and certainly not on the 

standards-based approach now favored. 
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This paper seeks to shed some light on this topic through an examination of 

school-level data on student assessments in Texas. Texas is one of the nation’s largest 

school systems, comprised of more than 4.4 million elementary and secondary school 

students, some of the largest school districts in the nation, and close to 700,000 ELL 

students. The Student Assessment Division of the Texas Education Agency (TEA) 

manages and oversees the development, administration, scoring, and analysis of the 

statewide assessment program. The statewide assessment program consists of three tests: 

o Texas Assessment of Knowledge and Skills (TAKS): TAKS has been administered 
starting in the 2002-2003 school year. The TAKS measures the statewide curriculum 
for five subjects, reading at Grades 3-9; in writing at Grades 4 and 7; in English 
Language Arts at Grades 10 and 11; in mathematics at Grades 3-11; in science at 
Grades 5,10, and 11; and social studies at Grades 8, 10, and 11. A Spanish version of 
the TAKS is available at Grades 3 through 6 for ELL students who have not reached 
English proficiency. Satisfactory performance on the TAKS at Grade 11 is 
prerequisite to a high school diploma.  

o State Developed Alternative Assessment (SDAA II): The SDAA is an alternative 
assessment for special education students in Grades 3-8 who are receiving 
instruction but for whom the TAKS is an inappropriate measure of their academic 
progress. SDAA became part of the school accountability system in the 2002-2003 
school year. 

o Texas English Language Proficiency Assessment System (TELPAS): TELPAS is 
designed to measure annual growth in the English reading proficiency of second 
language learners, and is used along with the English and Spanish TAKS to provide 
a comprehensive assessment system for ELL students. 

  
The use of both an English and Spanish version of the TAKS – which were 

developed by a panel of math experts to be comparable in terms of their content – 

provides a unique opportunity to examine the relationship between school-level factors 

and average student math performance under the two different testing languages.  
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LITERATURE REVIEW 

Testing ELL Students 

 While federal regulations require that ELL students be administered English 

language assessments after two years in U.S. schools, the academic literature suggests 

that the amount of time a student needs to attain English proficiency varies and, at the 

least, is almost always more than two years. For example, Hakuta found that oral 

proficiency takes three to five years to develop, and academic English proficiency may 

take as long as seven years (Hakuta, 2000). Rossell critiques the Haukta paper, saying 

that identifying the number of years needed for language acquisition has little bearing on 

the length of time for which students should receive additional support and services 

(Rossell, 2000). Overall, a variety of studies have concluded that language acquisition is 

a complex process that depends greatly on the individual’s aptitude and background 

characteristics (for example, Garcia, 2000).  Given this evidence, testing students in their 

native language begins to seem a logical approach if we truly want to know how ELL 

students are faring in our schools. By the time English proficiency is achieved, students 

could be so far behind in subjects like math and science that they are unable to catch up. 

Most existing research on this topic examines the effects of different English 

language tests and test modifications on ELL performance. Because of the relative 

newness of native language testing, very little research has been conducted on such 

assessments. In one case, test questions from the National Assessment of Educational 

Progress were used to explore the impact of using linguistic modifications on 

assessments (Abedi and Lord, 2001). Students were given both the original NAEP 
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questions along with a set of parallel items that had been modified to reduce linguistic 

complexity. Non-math vocabulary was simplified and linguistic structure made more 

basic in the modified items. For example, research has shown that active voice is better 

understood by English learners such that “if a marble is taken from the bag” might be 

changed to the more colloquial “if you take a marble from the bag.” The results indicate 

that the accommodations did help ELL students of low socio-economic status (SES) 

more than ELL students of high SES, indicating a possible confounding between ELL 

status and SES. Nonetheless, the use of modifications raised scores for virtually all ELL 

students, further demonstrating that the language factor clouds our ability to truly judge 

achievement of ELL students with English language assessments. But because NAEP is 

not tied to state content standards, it is difficult to say how similar modifications would 

impact TAKS scores. 

 When literacy-based performance assessments for ELL students were explored 

for equity considerations (Brown, 2005), the high literacy demands of this type of 

assessment were shown to put ELLs at a significant disadvantage. For instance, any 

math problem that required students to justify their answers is more difficult for ELL 

students, who may have understood the math concept but who may have lacked the 

language skills to explain their reasoning process.  Some researchers have suggested that 

different accommodations are needed at different levels of English language proficiency, 

which is further complicated by the absence of standard definitions for English 

proficiency (Butler and Stevens, 2001). However, student assessments and proficiency 

levels are not regulated across states; consequently, English proficiency means one thing 
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in Arizona but may mean something else in New Mexico.  This is true for assessments in 

general – not just for English proficiency. Thus, efforts to regulate testing 

accommodations for ELL students are complicated by the lack of a standard definition 

of English language proficiency. 

In a practical sense, English language proficiency is defined by reaching a 

particular performance level on an assessment of English language skills. Moreover, 

being labeled as English proficient does not necessarily mean that a student can read at 

his/her grade level. For instance, Texas Education Agency guidelines explicitly state that 

an ELL student may “exhibit oral skills at the advanced level, reading skills at the 

intermediate level, and writing skills at the beginning level. Any combination of these 

components is possible and is affected by opportunities for interaction in and outside 

school” (Texas Education Code). Thus, the different parts of English acquisition – 

reading, writing and speaking – take different amounts of time to master.  This is 

important for assessments since a fifth-grader with advanced speaking skills may still 

struggle to write in English; testing that student in a way that requires reading and 

writing may still not reveal the student’s true subject matter knowledge. In addition, 

English language acquisition may occur on a non-linear trajectory. Non-linearity of 

acquisition would simply imply that different students learn English at different paces, 

and that it may take a shorter amount of time to master the basics as opposed to 

sophisticated grammar and sentence structure techniques. 

 Two primary approaches (Butler and Stevens, 2001) are used for developing 

native language assessments for ELLs. The first, though less desirable approach, is to 
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directly translate the English assessment into the native language. This approach 

assumes “an equivalency of linguistic features” that is likely false because, for example, 

word meaning and syntax can vary greatly between languages. Alternatively, a parallel 

assessment can be developed that involves ensuring that the same concepts are tested, 

but different questions are developed based on linguistic differences.  

 

The Effect of School-Level Characteristics on Student Achievement 

 The majority of existing research on the relationship between school 

characteristics and student academic achievement uses student-level data. This paper, 

however, focuses on average school level characteristics, which are the type of data that 

education policymakers possess for their decision-making processes. Nonetheless, the 

body of literature that uses individual level data is relevant to understanding an analysis 

of school-level effects, and can help guide the selection of variables to use in statistical 

models. 

 There is one study, now thirty years old, that used school-level data to examine 

the relationship between student demographic characteristics and student achievement 

(Brookover et al, 1978). Specifically, school-level socio-economic status, racial 

composition and school climate were each shown to be highly related to mean school 

achievement. In more general terms, Brookover concluded that the school social climate 

does appear to affect average student achievement and that these climate impacts may 

begin as early as elementary school.  Brookover achieved high R-squared values of well 

over .5, demonstrating that the use of school-level data can produce meaningful 
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explanations of variation. Unfortunately, Brookover fails to report on the coefficient size 

and significance of background variables like SES and racial composition that would 

inform this paper; he only reports on the school climate variables he created for that 

specific project. One other example of the use of school-level data is found in Pong’s 

study of the relationship between family structure, school context and math test scores 

using both student-level and school-level data (Pong, 1997). The effect of school-level 

variables such as mean socio-economic status and urban or rural locale were found to be 

significant but of a small magnitude (for instance, .034 for urban and 4.4 for mean SES).  

 Turning to student level data, the relationship between mathematics test scores 

and student or school characteristics has been examined over the past several decades.  

An early study by Welch (1982) used NAEP scores in math to examine the extent to 

which variation in math achievement is attributable to the quantity of math instruction a 

student received and how much is attributable to background variables.  He found that 

while over 25 percent of variation is due to student background characteristics, more 

than a third of variation is explained by the quantity of math instruction. Yet another 

study contends that a more demanding curricula and more experienced teachers have a 

positive effect on math achievement (Phillips, 1997). A 1998 paper by Marta Elliot 

investigated the link between per-pupil expenditures and math achievement, finding that 

increased expenditures indirectly increase achievement (Elliot, 1998). Student math 

achievement has thus been investigated from a multitude of perspectives, but never from 

the particular angle of the English Language Learner. 
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Despite the work done on the relationship between students, classroom, and 

school characteristics and student math achievement, there have been few if any 

comparisons made between Spanish and English language math assessments. In part this 

is because it is difficult to control for differences between the two groups of students, 

including their home environment, parent expectations, and student ambition among 

others. Another reason is that it has been just five years since the passage of NCLB and 

the use of native-language assessments is largely new.  As a consequence, the remaining 

discussion focuses on the general literature on student achievement and school 

characteristics to establish a foundation for the analysis presented in this paper.  

 

Selected School-Level Characteristics 

School and Class Size 

 The literature on the effect of school size on student academic achievement 

largely leans towards an inverse relationship between test scores and school size. Some 

studies have concluded that school size has no impact on student test scores (Michelson, 

1972; Lamdin, 1995) while several have found a positive effect on test scores as school 

size decreases (Howley, 1996; Lee and Loeb, 2000).  The magnitude of these effects are 

consistently small – Lee and Loeb found that attending a large school was associated 

with .041 point decrease in test scores compared with attending a small school, and 

Howley found effect sizes that range from -.69 to .28.  Smaller schools are often 

hypothesized to have tighter-knit communities – as Douglas Lamdin explained, “the 

general point of most discussions is that beneficial interactions between students, 
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teachers, administrators, other professional staff and parents are coordinated more easily 

in smaller schools.”  Importantly, the beneficial impact of smaller schools has been 

demonstrated in both urban and rural settings (Lee and Loeb, 2000; Howley, 1996). For 

example, in Chicago elementary schools – a truly urban setting highly populated with 

low income students – a reduction in school size was associated with an increase in test 

scores (Lee and Loeb, 2000). William Fowler used data on New Jersey secondary 

schools to conclude that smaller school size may enhance educational outcomes (Fowler, 

1991).  Focusing on elementary schools, Eberts et al found that students in larger 

elementary schools showed smaller achievement gains than students in smaller schools 

(Eberts, 1990).  

However, an increase school size has also been shown to have no or negligible 

impact on student achievement.  For example, Lamdin (1995) used data from Baltimore 

public elementary schools and student performance on the California Achievement Test 

to show that school size did not affect academic achievement for students in the 1st 

through 5th grades.  

Literature on class size effects far surpasses that on school size in volume. One 

of the most famous class size experiments is the Tennessee Student/Teacher 

Achievement Ratio experiment, or Tennessee STAR.  Alan Krueger found a large 

positive effect of greater than .2 standard deviations on the students randomly selected 

into smaller classes (Krueger, 1999). Hanushek, however, used the same data and found 

effects only for kindergarten and first grade of .12 standard deviations, and claims that 

Krueger’s results are biased upwards (Hanushek, 1999).  However, both found at least 
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some positive effect as a result of smaller class size. Wisconsin's Student Achievement 

Guarantee in Education (SAGE) program is another class size reduction program for 

grade K-3.  Analysis of first grade data has found positive effects similar in magnitude 

to those of Tennessee STAR, between 0.1 and 0.2 standard deviation increase for 

students in the smaller classes (Molnar et. al., 1999). Another study of class size effects, 

this time in Israel, again showed an increase in test scores associated with a reduction in 

class size (Angrist and Lavy, 1999). However, a recent study by Caroline Hoxby 

indicates no significant relationship between student achievement and class size (Hoxby, 

2000).  

One important distinction for this paper is that class size is distinct from the 

teacher-pupil ratio, which is calculated as the number of Full Time Teacher Equivalents 

divided by the number of students in the school; the ratio can be distorted by special 

education or specialty teachers such as music or art and may not truly represent the 

number of students in a traditional classroom with one teacher.  

Racial and Ethnic Composition 

 The little empirical evidence we have on the relationship between a school’s 

racial and ethnic composition and average student academic achievement suggests no 

correlation for Hispanic students, but some effect for black students (Hanushek, Kain 

and Rivkin, 2002). Hanushek, Kain and Rivkin found that a ten percent decrease in the 

black student population is associated with .025 standard deviation increase in 

achievement. However, ELL students were specifically excluded from the Hanushek 

study. Most studies on racial composition focus on African-American and white 
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populations, like the Hanushek paper, leaving us with little understanding of this 

relationship for Hispanic students.  

Teacher Race/Ethnicity 

 Teachers have a direct effect on student achievement, and for years many have 

believed that the race or ethnicity of teachers may play a role in how their students 

achieve. To date, the research is conflicting over whether a teacher race effect exists – 

where one study finds that teacher race has no impact on achievement (Ehrenberg, 

Goldhaber and Brewer, 1995), another finds that own-race teacher has a benefit at least 

for black and white students, increasing both math and reading achievement by 3-4 

percentile points (Dee, 2004). However, although test score data revealed no teacher 

effect in the Ehrenberg study, they were able to demonstrate that teacher race does have 

an impact on subjective evaluations. This suggests that perhaps own-race teachers may 

provide additional encouragement for same-race students.  Dee conducted a further 

study on the qualitative nature of teacher expectations of own-race and other-race 

students and found again that race and ethnicity do have a large effect on teacher 

perceptions of student performance (Dee, 2005).  

Other Teacher Characteristics 

 In addition to race and ethnicity, other teacher characteristics, such as the 

average years of experience of the instructional staff, may also affect student 

achievement.  Other than teacher race, the only variable examined in this study is 

average years of teacher experience in a school. However, a general understanding of the 

effect of teachers remains important for contextual considerations. 
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On a general level, there is typically a large variation in teacher quality in a given 

school (Rockoff, 2004), such that within-school variation could be larger than across-

school variation, and we would not be able to come to a conclusion about the effect of 

teacher variables. In 1971, Eric Hanushek found that teacher variables did not have an 

effect on Mexican-American students, even though there was an effect for other student 

race/ethnic groups (Hanushek, 1971).  

Other studies have examined the quality of the teacher’s undergraduate 

institution and teacher test scores.  Using Gourman ratings of undergraduate institutions, 

the quality of the school appears important for elementary school outcomes (Summers 

and Wolfe, 1977).  Two different studies using two different tests – in Alabama, the 

ACT and in Texas, the TECAT – both showed a positive relationship between teacher 

test score and student test scores (Ferguson and Ladd, 1996; Ferguson, 1991). 

Importantly for this paper, the Alabama study specifically showed an increase in math 

scores for younger students (3rd-4th grades) when teacher ACT scores increased 

(Ferguson and Ladd, 1996).  

The effect of experience is harder to measure because of interpretation 

challenges.  Experience is defined by the number of years a teacher has taught, but a 

teacher’s ability to enter the profession is affected by the teacher labor market. Thus, 

some researchers believe that market effects confound the impact of experience, and 

make it too difficult to interpret (Murnane and Phillips, 1981; Wayne and Youngs, 

2003). Nonetheless, teacher qualifications including experience have been found to have 

a significant effect on student achievement (Goldhaber and Brewer, 1997). Goldhaber 
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more recently has claimed that easily observable characteristics such as experience 

account for just three percent of the contribution teacher learning makes to student 

achievement (Goldhaber, 2002). More than 30 years ago, Henry Levin performed a cost-

effectiveness analysis of teacher hiring, concluding that experience does not matter as 

much as teacher test scores (Levin, 1971). The literature on teacher experience is large; 

the prevailing theory is that there is a diminishing marginal effect of experience, such 

that the experience of a 30-year veteran teacher may have no additional benefit 

compared with the experience of a 20-year veteran.  

School Financing 
 
 Whether money matters to educational outcomes is unclear. Eric Hanushek, one 

of the foremost scholars of the effect of school inputs, examined more than 400 studies 

of school inputs (i.e., money, teacher quality, class size, etc) and concluded that 

education inputs in general have no consistent effect on student achievement (Hanushek, 

1986 and 1997). Countering this, a meta-analysis of 60 studies of school inputs led to the 

conclusion that in fact school inputs do matter, and that increases in school spending 

could lead to increases in student achievement (Greenwald, Hedges and Laine, 1996). 

Similarly, in a study of 12th grade students and math achievement, spending was found 

to be related to differences in achievement between SES groups; in other words, lower 

spending was associated with a greater achievement gap (Wenglinsky, 1998). Jonathan 

Guryan’s recent analysis of Massachusetts education finance reform also suggests that 

increased spending may improve test scores especially for low-achieving students 

(Guryan, 2001).  While results for an eighth grade sample found no effect, a one 
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standard deviation increase in per-pupil spending (approximately $1000) was associated 

with a .5 standard deviation increase in math, reading and science test scores for fourth 

grade students. 

Summary of Literature 

 For every study mentioned herein, many more exist.  The literature on the effect 

of demographic and school characteristics on student achievement is massive and more 

importantly, rarely definitive. When it comes to school size, class size, teacher 

experience, teacher race, student race and student financing, it seems that we cannot 

expect a necessary increase or decrease in student achievement resulting from a 

correlated shift in one or multiple inputs.  The relationship between student academic 

achievement and these characteristic may vary greatly based on the setting of a given 

study, or the specific population under evaluation.  In other words, the lack of consistent 

findings does not render this paper pointless.  It suggests that this is a nuanced 

relationship that may well be quite different for ELL and non-ELL students. Thus, 

although the literature may suggest that yet another exploration of school inputs will 

likely not reveal a set of policy or pedagogical implications for the U.S. education 

system, further study is not futile. 
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RESEARCH METHODS  

This paper focuses on the relationship between school-level characteristics and 

average school math test scores, separately examining the relationship for English test 

scores and Spanish test scores.  This specific relationship, within the setting of Texas 

elementary schools and using school-level data, has not been previously studied.  

Moreover, the effect of school inputs on the achievement of ELL students compared 

with that effect on fluent English students is yet to be examined and should be of 

increasing importance to educators and policy-makers. 

Research Questions 

Two primary research questions are the focus of this paper. The first, and 

primary one, is: “What school-level characteristics are related to average math 

achievement test scores for students tested in English?” Secondly, “Are the same 

relationships found for students who are tested in Spanish?” Although I use school-level 

data, this analysis presumes that the data for each individual school is what we would 

predict for an average student in that school. 

 The focus of these analyses is on math assessments in particular and not tests of 

reading skills because mathematics concepts are much more directly relatable across 

languages. A student’s ability to read and analyze in one language tells us very little 

about their ability to perform the same tasks in another.  At the same time, an ELL 

student’s performance on an English language reading test does not reveal clear 

information about reading skills since comprehension is masked by his/her limited 
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English skills.  With a native-language assessment in math, however, that language 

factor is removed and only the ability to address mathematical concepts should remain.  

It may be the case that school characteristics affect ELL students no differently 

than they do other students, but it may turn out that certain environmental characteristics 

help or hinder these students in a different way.  For instance, consider whether a 

school’s racial composition affects ELL performance on the Spanish TAKS. One 

candidate hypothesis is that in a school with smaller Latino student populations, ELL 

students are exposed to more spoken English and thus learn on a more parallel trajectory 

with their English proficient peers. Another hypothesis is that schools with majority 

Latino populations provide a stronger social and cultural base in which ELL students 

could prosper academically. Research does not exist on how school racial composition 

specifically affects these limited English proficient students.  Similarly for teacher 

effects, one hypothesis is that having more Latino teachers in a school results in ELL 

students receiving more attention and support, which may or may not translate into 

average achievement gains for this population.   

In addition to examining differences in the relationship between school-level 

characteristics and average school-level student achievement in English and Spanish, 

this analysis also seeks to answer a second research question: “What is the relationship 

between average English language math test scores and average Spanish math test 

scores? Does the performance of students on the English language math test predict any 

part of their peers’ performance on the Spanish math test?” This question may suggest 

whether there are any peer effects across student populations. In other words, if the 
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mainstream, fluent English population performs at a high level in a given school, how 

does that affect the performance of the ELL population?  

Data Sources  

Data used in this analysis were obtained from the Texas Education Agency 

(TEA), and include, for each elementary school, the average scale score on the TAKS 

Mathematics exam in Spanish and the TAKS Mathematics exam in English for each 

grade 3-5 for the past four years (2003-2006).  Data also include the total number of 

students to whom the test was administered and breakdowns by gender and by 

economically disadvantaged status, which is calculated by the sum of the students coded 

as eligible for free or reduced-price lunch or eligible for other public assistance, divided 

by the total number of students. Other school-level data, obtained from TEA’s Academic 

Excellence Indicator System (AEIS) include additional student demographic 

characteristics; teacher background characteristics; and financial data. Specifically, 

variables include: number of students per teacher (defined as the total number of 

students divided by the total teacher FTE count); average experience of teachers in a 

school (weighted averages are obtained by multiplying each teacher's FTE count by 

years of experience); percentage Hispanic teachers in a school; percentage Hispanic 

students in a school; percentage ELL students in a school; percentage economically 

disadvantaged students in a school; overall per-pupil spending by school; and per-pupil 

spending on the bilingual program in a school. Complete tables of descriptive statistics 

are available in Appendix A. 
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Schools included in the sample must have had a minimum of five students take 

the Spanish exam and a minimum of five students take the English exam in the same 

year. One concern with the data is that there could be pockets of high ELL populations 

distributed in a non-random fashion across the state. Even if this is the case, the results 

should still be useful for policymakers concerned with designing the optimal educational 

environment for ELL students.  The sample contains 1,252 individual schools from 163 

unique districts across the state, and represents 17 out of 20 Education Service Centers 

(ESC) in the state.   

As previously noted, the TAKS Mathematics Spanish exam is a parallel 

assessment developed by a committee of experts to ensure that the two tests cover the 

same math content, rather than merely translating the English questions. Some questions 

from the English version remain identical in the Spanish version.  For example, the 

following two questions are exact translations of each other: 
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(Texas Education Agency, Texas Assessment of Knowledge and Skills, Grade 3, 2006) 

The test preparation committee concluded that this question conveyed the same 

information when directly translated into Spanish. However, other questions vary 

slightly. In the following example, students are asked to demonstrate their ability to tell 

time on a clock.  In the English language question, we are curious about what time 

Sam’s music lesson begins. In the Spanish language question, students are told that 

Seth’s mother returns from work between 5pm and 6pm, and asked to identify the clock 

whose time falls within that framework (Texas Education Agency, Texas Assessment of 

Knowledge and Skills, Grade 3, 2006).  The point of these examples is to illustrate how 
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the English TAKS and Spanish TAKS are equivalent in content if not precisely 

identical, allowing us to compare results across peers in the same grades who have been 

instructed at the same level and, often, with the same teachers.  
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Analysis Methods 

This data set is longitudinal panel data – it is the same set of schools across time. 

Not every school is represented in every year; on average, each school appears three 

times in the third grade sample, 2.7 times in the fourth grade sample and just 2.25 times 

in the fifth grade sample. Because of the nature of panel data, we assume that 

observations are not independently distributed across time. Any unobserved factor that 

affects a school’s average performance in one year is likely to affect that performance in 

all other years. This is what is called a “fixed effect” – the unique unobservable qualities 

of an individual school that are fixed over time. It is necessary to control for fixed 

effects in order to alleviate any bias.  However, because almost all of the independent 

variables are constant over time, a simple fixed effects model will not reveal any useful 

results because those static variables will drop out of the model since they too are fixed 

over time. 

 A random effects model allows for explanatory variables that are constant over 

time. However, in order to use the random effects estimator, we must assume that the 

unobserved effect – which in this case could include motivation of parents to enhance 

their children’s education, etc. – is uncorrelated with all explanatory variables. 

Unfortunately, this is generally a difficult assumption to make. It is also possible to use a 

pooled OLS procedure with time dummy variables, but this ignores the fact that there is 

a composite error term that is serially correlated across time and can lead to biased 

coefficients. A cluster model can also be used for this type of analysis, in which standard 

errors are clustered by school but coefficients are generated from pooled OLS. Like 
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random effects, a cluster model presumes that outcomes within a cluster are likely to be 

correlated. Clustering provides standard errors that are robust to both serial correlation 

and heteroskedasticity; what clustering cannot do is provide unbiased coefficients.   If 

the unobserved effect is relatively unimportant – i.e., has small variance – the random 

effects estimates will be close to the pooled OLS estimates.  Assuming that there is a 

significant fixed or random effect, the random effects estimator is asymptotically more 

efficient than OLS.  

For this analysis, I will use fixed effects, random effects and cluster techniques.  

Comparing R-squared values, as well as the coefficients for variables that remain in the 

fixed effects model, between fixed and random effects will help elucidate whether a 

random effects model gives appropriately unbiased coefficients.  The use of clustered 

standard errors will not provide much help with coefficients, but will adjust for the 

general underestimation of standard errors within subjects over time.  Running a 

multitude of models in this way will allow me to determine the optimally least-biased 

model. In addition, I will be investigating whether there are significant interactions 

between variables, and the extent of the correlation between variables. Finally, I will run 

a simple logistic model on how meeting the state standard on the English TAKS affects 

the odds of a school meeting the state standard on the Spanish TAKS.  

 On a cautionary note, there is one form of bias for which adjustment is difficult 

in this type of model. This is aggregation bias, which occurs when aggregated data – 

such as school-level averages – is used instead of individual level data (Raudenbush and 

Bryk, 2002). Aggregation bias occurs because, for example, “the average social class of 
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a school may have an effect on student achievement above and beyond the effect of the 

individual child’s social class; at the student level, social class provides a measure of the 

intellectual and tangible resources in a child’s home environment [while] at the school 

level, it is a proxy measure of a school’s resources and normative environment” 

(Raudenbush and Bryk, 2002). Eric Hanushek (1997) demonstrated that aggregation bias 

tends to create upwards bias in results; that is, aggregate data are more likely to show 

positive effects. There is no good adjustment to model specifications for this issue, so it 

must be further addressed when drawing inferences from the results of this project.   

 Omitted variable bias is a second form of bias that should be considered in a 

project of this nature. Without a doubt there are omitted variables in this project – first, 

there may be variables that are not included due to lack of availability and second, there 

may be unmeasurable variables that affect average school performance. For instance, 

one school might have a particularly talented or inspiring principal who greatly affects 

teacher and student performance. Another might have a particularly apathetic parent 

population that negatively affects student performance. Omitted variable bias can work 

in either direction and in this case, probably creates both upward and downward biases 

on multiple variables.  Since this is an exploration of comparative effects, rather than a 

focus on the magnitude of effects, we do not have to worry as much about this type of 

bias.  However, it is possible that an omitted variable could have a much greater biasing 

effect on either the Spanish language model or the English language model, thus 

skewing even the comparative results.  Because so little is known about ELL student 

achievement, it is difficult to estimate the extent of such bias, if it exists.  Thus, the 
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results must be interpreted with care and the understanding that there could very well be 

other factors at work. 

Models 

 For each grade level, several models are estimated to explore the effect of 

school-level characteristics on both English and the Spanish TAKS Math scores. The 

basic models are: 

Y= β0 + β1X + β22003 + β32004 + β42005 + ε 

 Where Y in the first regression will be the average math score on the Spanish-

language test, and Y in the second regression will be the average math score on the 

English-language test.  

The second type of model will include a dummy variable for whether the 

school’s average test score passed the state proficiency standard in the other language as 

an independent variable in the regression. Specifically, when the Spanish TAKS score is 

the dependent variable, a dummy variable for whether the average score on the English 

TAKS was above the state proficiency variable is included in the model.  Conversely, a 

dummy variable for whether the average score on the Spanish TAKS meets the 

proficiency standard is included in the model where average English TAKS score is the 

dependent variable.   

Y(Average Math Score, Spanish Language Test)= β0 + β1X + β22003 + β32004 + β42005 

+ β5Met English Standard+ ε 
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Y(Average Math Score, English Language Test)= β0 + β1X + β22003 + β32004 + β42005 

+ β5Met Spanish Standard+ ε 

  

Logistic Model 

 In addition, separate logistic regressions are estimated to further address the 

second research question. The logistic models investigate the effect of meeting the state 

standard in English on whether or not a school’s average test scores surpasses the state 

standard for the Spanish TAKS. The basic outline of this model is below. Using odds 

ratios, the extent to which the event of meeting state proficiency standards in English 

affects the likelihood of meeting the standard in Spanish can be investigated, as well as 

how other explanatory variables from the previous models affect that likelihood. In 

typical software programs like Stata – which is the software utilized for this paper – one 

has a choice between the classical “logit” model and a specific “logistic” model that 

gives only odds ratios. Since the purpose of running these models is simply to explore 

whether there is a relationship between meeting the standard in each language, the 

logistic model was selected for ease of interpretation.   The basic outline of this model is 

below. 
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Logit(p) = Log(odds) = Log(p/q) 

Log (Odds of meeting proficiency standard in Spanish) = β0 + β1X + β22003 + β32004 + 

β42005 + β5Met English Standard+ ε 

Then we take e to the power for both sides of the equation to get the odds ratio. 

 

RESULTS 

 The first research question posed in this paper was, is there a similar relationship 

between average school characteristics and average school-level scores on the Spanish 

and English TAKS? Simply put, the answer is no. As shown in Tables 1-3 (one table for 

each grade level, 3-5) the two models are quite different. Not only is the coefficient on a 

specific variable in one model almost always different from its brother in the second 

model, but the statistical significance of variables differs greatly.  Rarely is one variable 

significant in both English and Spanish models.  Differences thus are found both in the 

standard errors and the coefficients.  

As apparent from the tables in Appendix B, using clusters does little to change 

the coefficients or the level of significance of the explanatory variables.  The results 

from the random-effects regressions are shown in Tables 1-3; the results from clusters 

are shown in Appendix B.  Robust standard errors from the cluster models are mostly, 

though not always, larger than standard errors from the random effects models. 

Nonetheless, the level of significance of the coefficients on the explanatory variables 

never changes, suggesting that any underestimation is not of much consequence. The 
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results from fixed effects are shown in Appendix C.  On the one hand, the available 

coefficient estimates from the fixed effects method are quite different in magnitude than 

in the random effects model, although never different in direction. Fortunately, for the 

purposes of this paper we are not interested so much in the magnitude or specific 

coefficient values of effects; instead, we care most about the comparison between ELL 

and traditional student populations.   

 
 
Table 1: Grade 3 Random-Effects1 

Variable 

Coefficient, 
Spanish TAKS 
(R-sq = .0802) 

Standard 
Error P-value 

Coefficient, 
English TAKS 
(R-sq = .2531) 

Standard 
Error P-value 

Year 2004 37.14 3.1 0.000** 41.33 2.13 0.000** 
Year 2005 36.15 3.1 0.000** 31.10 2.11 0.000** 
Year 2006 58.79 3.1 0.000** 39.27 2.12 0.000** 
Total Third 
Grade 
Population in 
School -.0507 .060 0.398 -.1285 .040 0.002** 
Large School 11.99 11.1 0.281 6.273 7.41 0.397 
Small School -5.490 5.93 0.355 -4.077 3.95 0.302 
Student-
Teacher Ratio 
in School .5560 .216 0.010** -.1681 .148 0.258 
Urban Locale 30.31 5.76 0.000** -6.12 3.83 0.110 
Rural Locale 2.195 8.81 0.803 -3.816 5.87 0.515 
Average 
Teacher 
Experience in 
School -.3657 .832 0.660 1.261 .554 0.023* 
% Hispanic 
Teachers .0825 .149 0.580 -.2590 .099 0.009** 
% Hispanic 
Students in 
School -.0173 .215 0.936 .8496 .143 0.000** 
% Economically 
Disadvantaged 
Students in 
School -.1096 .199 0.583 -2.447 .133 0.000** 

                                                 
1 3rd Grade, N=3818, **=denotes statistical significance at <=1%; *=denotes statistical significance at 
<=5%; bold=statistical significance at <10% 
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% ELL in 
school -.3248 .154 0.035* .2340 .103 0.023* 
Annual School 
Expenditures 
per Pupil .0027 .004 0.472 .0033 .002 0.189 
Annual per 
Pupil School 
Bilingual 
Education 
Expenditures .0037 .003 0.266 -.0028 .002 0.199 
Constant 2098.4 22.6 0.000** 2306.2 15.2 0.000** 
 
 
Table 2: Grade 4 Random-Effects2 

Variable 

Coefficient 
Spanish TAKS 
(R-sq = .0777) 

Standard 
Error P-value 

Coefficient, 
English TAKS 
(R-sq = .3106) 

Standard 
Error P-value 

Year 2004 62.16 7.70 0.000** 30.51 4.09 0.000** 
Year 2005 76.12 7.38 0.000** 61.67 3.92 0.000** 
Year 2006 93.79 7.32 0.000** 70.93 3.88 0.000** 
Total Fourth 
Grade 
Population in 
School -.1434 .102 0.162 -.1353 .052 0.009** 
Large School 16.39 17.0 0.334 16.18 8.28 0.051 
Small School -5.366 10.0 0.593 -1.420 4.91 0.772 
Student-
Teacher Ratio 
in School -1.467 .38 0.000** -1.478 .204 0.000** 
Urban Locale 56.78 9.32 0.000** 22.76 4.66 0.000** 
Rural Locale -42.35 13.8 0.002** -15.00 6.79 0.027* 
Average 
Teacher 
Experience in 
School -2.026 1.39 0.145 -.2152 .677 0.751 
% Hispanic 
Teachers .3164 .249 0.204 .0481 .122 0.693 
% Hispanic 
Students in 
School .2275 .370 0.539 .7940 .181 0.000** 
% Economically 
Disadvantaged 
Students in 
School -.7217 .334 0.031* -2.691 .163 0.000** 
% ELL in 
school -.2653 .247 0.282 .0635 .120 0.598 
Annual School 
Expenditures 
per Pupil -.0004 .005 0.931 .0027 .003 0.290 
                                                 
2 4th Grade, N=2444 
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Annual per 
Pupil School 
Bilingual 
Education 
Expenditures -.0035 .004 0.378 -.0032 .002 0.119 
Constant 2141.48 35.1 0.000** 2319.06 17.7 0.000** 
 
 
Table 3: Grade 5 Random-Effects3 

Variable 

Coefficient, 
Spanish TAKS 
(R-sq = .1674) 

Standard 
Error P-value 

Coefficient, 
English TAKS 
(R-sq = .6327) 

Standard 
Error P-value 

Year 2004 54.21 12.3 0.000** -110.8 7.81 0.000** 
Year 2005 104.0 8.77 0.000** 98.83 5.63 0.000** 
Year 2006 97.38 8.94 0.000** 116.2 5.74 0.000** 
Total Fifth 
Grade 
Population in 
School .0510 .139 0.712 -.0175 .087 0.840 
Large School -1.318 19.9 0.947 .7415 11.9 0.951 
Small School 22.91 11.4 0.045* 8.210 6.86 0.231 
Student-
Teacher Ratio 
in School .2706 .510 0.596 -.1475 .329 0.654 
Urban Locale -1.679 9.08 0.853 -4.036 5.47 0.460 
Rural Locale -21.91 05.0 0.144 -30.55 9.00 0.001** 
Average 
Teacher 
Experience in 
School -1.261 1.63 0.438 .5701 .970 0.557 
% Hispanic 
Teachers .3609 .300 0.229 .1777 .180 0.323 
% Hispanic 
Students in 
School .4710 .494 0.341 .6151 .297 0.038* 
% Economically 
Disadvantaged 
Students in 
School -.9986 .443 0.024* -2.674 .266 0.000** 
% ELL in 
school -.0108 .285 0.970 .1864 .171 0.275 
Annual School 
Expenditures 
per Pupil .0031 .007 0.657 .0004 .004 0.918 
Annual per 
Pupil School 
Bilingual 
Education 
Expenditures -.0085 .006 0.145 -.0061 .003 0.077 
                                                 
3 5th Grade, N=1234 
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Constant 2055.17 46.4 0.000** 2307.78 28.3 0.000** 
 

 Thus, a good place to start is with a comparison of the R-squared values for each 

random effects model.  For each grade, the R-squared is much larger for the English 

language model than for the Spanish model.  Ranging from .25-.63 for the English 

model, these variables explain at least a significant portion of the variation in test scores.  

However, the R-squared in the Spanish model ranges only from .08-.16. The first 

conclusion to draw from this is that these variables simply do not explain the Spanish 

test scores very well.  While the difference in R-squared values is likely the reason 

behind all of the differences between coefficients, this still permits us to infer that there 

is some other excluded factor that helps explain ELL test scores, but that is not as 

important to explaining English language test scores.  In and of itself, this difference in 

R-squared values contributes to answering the research questions of this paper. 

Next, we turn to where the effects on English and Spanish test scores are the 

same, or close to the same. The two financial variables fall into this category. For all 

three grades, the coefficient on the financial data is quite small, and often similar.  In 

general, the magnitude of these coefficients is such that a $1000 increase in per pupil 

spending is associated with a test score increase or decrease of less than ten points, or 

about .1 standard deviations.  This is within the range of coefficients found in previous 

literature. Statistical significance is not found either for the effect of per-pupil spending 

or the effect of spending on bilingual programs. These are the only variables where the 

coefficients are roughly the same between English and Spanish scores throughout all 

grades.   
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 Where are the effects the most different?  The effect of the percentage of ELL 

students on test scores is consistently different throughout all three grades.  In each case, 

the effect is negative on Spanish test scores but positive on English test scores. In other 

words, an increase in the percentage of ELL students tends to affect Spanish test scores 

in a negative way while affecting English test scores in a positive way. These results are 

unexpected and thus difficult to explain.  Moreover, not only is an increase in the 

percentage of ELL students associated with an increase in English TAKS scores, but an 

increase in the Hispanic student population also is associated with an increase in English 

test scores.  This relationship is statistically significant in each grade, and ranges from 

.62 (grade 5) to .79 (grade 4) to .85 (grade 3).  Yet more perplexing is that no such 

significant relationship is found between an increase in the Hispanic student population 

and Spanish TAKS scores. 

 Teacher experience – which in this study is a somewhat vague concept since we 

only know the average teacher experience in a school – also has a contrasting effect on 

Spanish and English TAKS scores. In two cases, third and fifth grade, the effect of 

additional teacher experience on Spanish test scores is negative while it is positive for 

the English model. An increase in teacher experience was associated with a decrease in 

test scores in both models for fourth grade, but the effect on Spanish test scores was 

much larger – approximately ten times as large. However, the coefficient is only 

statistically significant for English test scores in the third grade.  

 Poverty levels within a school also differentially affect these two populations. 

While increases in the percentage of economically disadvantaged students are always 
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associated with decreases in test scores, the effect is always much larger on English 

scores than on Spanish scores. In third grade, the effect is not even significant for 

Spanish scores and is only -.11 compared with -2.4 in the English model.  The effect of 

this variable on English test scores is also virtually identical across all grades; in the 

Spanish model, the effect jumps significantly from third to fourth grade, but remains less 

than half the coefficient value in the English model.  

 The effect of the student-teacher ratio is quite murky. The expected sign of the 

coefficient is negative, so that test scores decrease as there are more students per teacher. 

This follows general pedagogical theory that small classes are better for academic 

outcomes. However, for the effect on the Spanish TAKS in 3rd and 5th grades, the sign 

on the coefficient is positive. Having tried interacting student-teacher ratio with other 

explanatory variables, checking for multi-collinearity among variables, and ensuring the 

absence of measurement error or other data mistakes, I have little explanation for these 

results. Even in the sparse fixed effects model, the direction of the effect of the student-

teacher ratio does not change. 

 Perhaps surprisingly, there appears to be no significant effect of school size on 

academic achievement. For third and fourth grade, the coefficients on “large school” are 

positive while those on the “small school” variable are negative. In other words, 

attending a large school is associated with an increase in test scores and attending a 

small school is associated with a decrease in test scores.  While only one of these 

coefficients is significant (effect of large school on English TAKS in grade 4), these 

results are noteworthy in that they are the opposite of what we would expect based on 
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previous literature. Only for grade 5 do results begin to approximate our expectations – 

the effect of attending a small school in grade 5on Spanish TAKS scores is a 22.9 point 

increase, which is significant at the 5% level. The effect is positive but insignificant for 

the grade 5 English TAKS. 

 When dummy variables for whether or not a school’s average test score meets 

the state proficiency standard are added to the original models, those dummy variables 

are significant. This addresses the second research question - what is the relationship 

between average English language math test scores and average Spanish math test 

scores? In all cases, the effect of meeting the proficiency standard in one language had a 

positive effect on test scores in the other language.  However, adding this variable 

changes very little about the coefficients of other explanatory variables, suggesting that 

the success of one language group on the other is causing very little omitted variable 

bias.  

Table 4: Grade 3 Including “Met Standard” Dummy Variables, Random-Effects4 

Variable 

Coefficient, 
Spanish TAKS 
(R-sq = .0890) 

Standard 
Error P-value 

Coefficient, 
English TAKS 
(R-sq = .2962) 

Standard 
Error P-value 

Year 2004 37.31 3.09 0.000** 41.66 2.11 0.000** 
Year 2005 38.09 3.08 0.000** 36.10 2.13 0.000** 
Year 2006 60.82 3.11 0.000** 43.28 2.13 0.000** 
Met State 
Standard, 
Spanish TAKS n/a n/a n/a 29.46 2.42 0.000** 
Met State 
Standard, 
English TAKS 32.18 6.68 0.000** n/a n/a. n/a 
Total Third 
Grade 
Population in 
School -.0522 .060 0.381 -.1288 .039 0.001** 

                                                 
4  **=denotes statistical significance at <=1%; *=denotes statistical significance at <=5%; bold=statistical 
significance at <10% 
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Large School 11.22 11.0 0.310 3.648 7.09 0.607 
Small School -5.359 5.89 0.363 -2.868 3.79 0.449 
Student-Teacher 
Ratio .5730 .216 0.008** -.2116 .147 0.151 
Urban Locale 30.50 5.72 0.000** -9.965 3.67 0.007** 
Rural Locale 2.130 8.74 0.808 -4.497 5.61 0.423 
Average Teacher 
Experience in 
School -.3602 .826 0.663 1.309 .529 0.013* 
% Hispanic 
Teachers .0879 .148 0.553 -.2708 .095 0.004** 
% Hispanic 
Students in 
School -.0626 .213 0.769 .8597 .136 0.000** 
% Economically 
Disadvantaged 
Students in 
School -.0422 .198 0.831 -2.443 .127 0.000** 
% ELL in school -.3010 .153 0.049* .2731 .098 0.005** 
Annual School 
Expenditures per 
Pupil .0026 .004 0.481 .0025 .002 0.299 
Annual per Pupil 
School Bilingual 
Education 
Expenditures .0038 .003 0.244 -.0037 .002 0.080 
Constant 2062.76 23.6 0.000** 2283.89 14.7 0.000** 

 
Table 5: Grade 4 Including “Met Standard” Dummy Variables, Random-Effects 

Variable 

Coefficient, 
Spanish TAKS 
(R-sq = .0885) 

Standard 
Error P-value 

Coefficient, 
English TAKS 
(R-sq = .3466) 

Standard 
Error P-value 

Year 2004 63.05 7.68 0.000** 30.69 4.08 0.000** 
Year 2005 78.46 7.39 0.000** 65.46 3.93 0.000** 
Year 2006 94.47 7.31 0.000** 73.17 3.87 0.000** 
Met State 
Standard, 
Spanish TAKS n/a n/a n/a 26.49 3.01 0.000** 
Met State 
Standard, 
English TAKS 59.73 14.1 0.157 n/a n/a n/a 
Total Fourth 
Grade 
Population in 
School -.1444 .102 0.000** -.1340 .050 0.008** 
Large School 14.50 16.8 0.389 16.05 7.92 0.043* 
Small School -5.278 9.97 0.596 -1.538 4.71 0.744 
Student-Teacher 
Ratio -1.471 .384 0.000** -1.581 .204 0.000** 
Urban Locale 57.79 9.27 0.000** 20.92 4.51 0.000** 
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Rural Locale -42.71 13.7 0.002** -12.66 6.52 0.052 
Average Teacher 
Experience in  
School -1.822 1.38 0.188 -.1145 .647 0.859 
% Hispanic 
Teachers .3576 .248 0.149 .0547 .117 0.639 
% Hispanic 
Students in 
School .1111 .369 0.763 .7850 .173 0.000** 
% Economically 
Disadvantaged 
Students in 
School -.6052 .333 0.069 -2.66 .156 0.000** 
% ELL in school -.2163 .245 0.378 .0677 .115 0.556 
Annual School 
Expenditures per 
Pupil -.0008 .005 0.873 .0022 .002 0.379 
Annual per Pupil 
School Bilingual 
Education 
Expenditures -.0031 .004 0.433 -.0033 .002 0.105 
Constant 2076.32 38.1 0.000** 2297.74 17.3 0.000** 

 
 
Table 6: Grade 5 Including “Met Standard” Dummy Variables, Random-Effects 

Variable 

Coefficient, 
Spanish TAKS 
(R-sq = .1818) 

Standard 
Error P-value 

Coefficient, 
English TAKS 
(R-sq = .6619) 

Standard 
Error P-value 

Year 2004 67.78 13.6 0.000** -109.5 7.81 0.000** 
Year 2005 104.6 8.88 0.000** 101.7 5.70 0.000** 
Year 2006 97.46 9.04 0.000** 118.7 5.80 0.000** 
Met State 
Standard, 
Spanish TAKS n/a n/a n/a 32.48 4.08 0.000** 
Met State 
Standard, 
English TAKS 29.65 12.6 0.018* n/a n/a n/a 
Total Fifth 
Grade 
Population in 
School .0251 .138 0.856 -.0271 .084 0.748 
Large School -.2467 19.3 0.990 .5513 11.0 0.960 
Small School 22.29 11.1 0.044* 5.700 6.32 0.367 
Student-Teacher 
Ratio in School .2985 .518 0.564 -.2279 .333 0.494 
Urban Locale -1.459 8.81 0.868 -4.374 5.05 0.387 
Rural Locale -22.31 14.5 0.124 -28.14 8.31 0.001** 
Average Teacher 
Experience in  
School -1.325 1.57 0.398 .7739 .886 0.383 
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% Hispanic 
Teachers .3498 .290 0.228 .1537 .166 0.354 
% Hispanic 
Students in 
School .4684 .478 0.328 .5698 .274 0.038* 
% Economically 
Disadvantaged 
Students in 
School -.9938 .429 0.020* -2.618 .246 0.000** 
% ELL in school -.0016 .2754 0.995 .2038 .157 0.193 
Annual School 
Expenditures per 
Pupil .0034 .0069 0.617 -.0005 .004 0.898 
Annual per Pupil 
School Bilingual 
Education 
Expenditures -.0085 .0056 0.129 -.0049 .003 0.124 
Constant 2026.84 46.8 0.000** 2287.08 26.8 0.000** 

 

 This question of the relationship between the test scores of the two populations 

was also asked through the use of a logistic model. Again, the results indicate that there 

is a significant relationship. For third grade, when the average English language test 

score surpasses the state proficiency standard, the odds of the average Spanish language 

test score meeting proficiency increase by a factor of 2.7. Those odds only increase for 

fourth and fifth grades – the odds increase by a factor of 4.8 for the fourth grade, and 3.8 

for the fifth grade.  All of these odds ratios are statistically significant at the 1% level.  

 
 
 
Table 7: Effect of Meeting State Standard (Logistic Model, Grade 3)5 

Variable 

Odds Ratio 
(Pseudo R-sq = 

.1051) 
Standard 

Error P-value 
Year 2004 .9347 .1739 0.716 
Year 2005 .2561 .041 0.000** 
Year 2006 .3050 .049 0.000** 

                                                 
5 **=denotes statistical significance at <=1%; *=denotes statistical significance at <=5%; bold=statistical 
significance at <10% 
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Met State 
Standard, 
English TAKS 2.737 .542 0.000** 
Total 3rd Grade 
Population in 
School 1.004 .002 0.067 
Total School 
Population 1.000 .0004 0.503 
Student-Teacher 
Ratio in School 1.030 0.13 0.018* 
Midsize Locale .3822 .040 0.000** 
Rural Locale .3635 0.58 0.000** 
Average Teacher 
Experience in 
School .9986 .018 0.935 
% Hispanic 
Students in 
School .9952 .003 0.137 
% Economically 
Disadvantaged in 
School 1.001 .004 0.821 
Annual School 
Expenditures per 
Pupil 1.000 .0001 0.002** 
 
 
Table 8: Effect of Meeting State Standard (Logistic Model, Grade 4) 

Variable 

Odds Ratio 
(Pseudo R-sq = 

.0582) 
Standard 

Error P-value 
Year 2004 .9313 .230 0.774 
Year 2005 .3896 .085 0.000** 
Year 2006 .5308 .117 0.004** 
Met State 
Standard, 
English TAKS 4.825 1.25 0.000** 
Total 4th Grade 
Population in 
School 1.003 .002 0.164 
Total School 
Population .9998 .0004 0.625 
Student-Teacher 
Ratio in School 1.040 .012 0.001** 
Midsize Locale .6512 .010 0.005** 
Rural Locale .3863 .078 0.000** 
Average Teacher 
Experience in 
School .9819 .020 0.366 
% Hispanic 
Students in 
School 1.001 .004 0.782 
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% Economically 
Disadvantaged in 
School .9943 .005 0.244 
Annual School 
Expenditures per 
Pupil 1.000 .0001 0.060 
 
 
 
Table 9: Effect of Meeting State Standard (Logistic Model, Grade 5) 

Variable 

Odds Ratio 
(Pseudo R-sq = 

.0383) 
Standard 

Error P-value 
Year 2004 2.146 .757 0.031* 
Year 2005 .7382 .152 0.139 
Year 2006 .7110 .147 0.099 
Met State 
Standard, 
English TAKS 3.836 1.17 0.000** 
Total 5th Grade 
Population 1.003 .003 0.401 
Total School 
Population .9988 .0005 0.010* 
Student-Teacher 
Ratio 1.020 .013 0.119 
Midsize Locale 1.016 .144 0.909 
Rural Locale .6088 .136 0.027* 
Average Teacher 
Experience .9566 .024 0.080 
% Hispanic 
Students 1.013 .005 0.014* 
% Economically 
Disadvantaged .9855 .007 0.032* 
Annual School 
Expenditures per 
Pupil 1.000 .0001 0.353 

 

Challenges for Interpretation 

 Two aspects of the results are especially challenging to interpret, and it is not 

clear what implications they contain for interpretation of other variables. The first 

challenging aspect is the set of year variables, for which the coefficient estimates are 

always significant and differ quite drastically from year to year. While the Texas 

Education Agency has changed scoring guidelines and proficiency levels between the 
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years, the net result has actually been more schools failing to meet the standard.  Thus it 

is curious that the coefficients on the later years (2005 and 2006) tend to be large and 

positive.  

Noticeable changes in coefficients in magnitude and sometimes in direction 

between grade levels offer a second challenge for interpreting these results. There are 

some obvious differences between the grades. In addition to simply gaining a year in age 

and knowledge, students also gain a year of test experience.  Third grade students are 

essentially naïve and unexposed to testing. As students progress in grades, they may 

adjust to testing in different ways which could help explain the shifts in coefficients. But 

do these explanations fully clarify why the effect of an increase in the percentage of 

Hispanic teachers in third grade is .08 but is .32 for the fourth grade?  For the fifth grade, 

there is another rationalization – by this time, most ELL students have passed English 

proficiency, leaving only the newest, or perhaps the worst, students to take the Spanish 

language test.  When considering the interpretations and implications of the results of 

this paper, these two issues of year variables and changes between grade levels must be 

kept in mind. It is not evident precisely what effect they have on the outcome of this 

research. 

Policy Implications 

 

 Facing the dual challenge of mastering a new language while absorbing 

equivalent amounts of conceptual material, English Language Learners are a special 

group of students. The purpose of this paper is to inform policy discussions regarding 
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the education of English language learners, and to consider assessments of ELL students 

under accountability programs. What these results suggest is that school characteristics 

certainly affect the average test score performance of ELL students, and do so in a way 

that differs not only from their affect on English language testers, but from many of our 

common pedagogical and policy conceptions. More important from a policy perspective 

is that it appears that the information many policymakers have – average test scores and 

school-level characteristics – is not helpful in understanding what is occurring with the 

academic achievement of non-English speaking students.  

We also learn from this effort that while ELL students are learning and testing in 

what appears to be a separate universe from their fluent English peers, they are affected 

by the performance level of those peers.  However, this relationship is not unidirectional.  

It appears that high quality schools have a positive effect on both populations – 

traditional and ELL students.  Overall, however, the central issue is that school factors 

simply do not explain Spanish test scores very well despite the fact that they do explain 

English test scores fairly well. Thus, we have much to learn about what drives the 

Spanish test scores – but it is not these factors.  

 Since the passing and implementation of the No Child Left Behind Act, one 

common complaint from schools is that one of the only reasons they fail to make 

adequate yearly progress is due to the performance of newly disaggregated subgroups 

like English Language Learners.  Yet these results suggest that as a school works to 

improve the performance of its mainstream students, those efforts should pull up the 

performance of ELL students as well. Furthermore, the inability of schools to adequately 
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improve the performance of ELL students on standardized tests may well be precisely 

because of the specific relationship between school characteristics and test scores that is 

unique to ELLs.  

 Policymakers and educators should neither dismiss this paper nor use it alone to 

inform new school reforms.  As this population of ELLs, including Spanish speakers and 

speakers of many other languages, continues to grow, we need to develop mechanisms 

for assessing and understanding how these students learn and perform in school. 

Accountability systems, such as those established under NCLB, are unlikely to go away 

but they must become increasingly nuanced to best serve students, parents, educators, 

politicians, and the nation.  Further pursuit of the investigation begun herein will assist 

in developing such nuance.   
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APPENDIX A 

 

Descriptive Statistics 

The tables below list descriptive statistics for the three groups of data – all third 

grade; all fourth grade; and all fifth grade. In all groups the male/female ratio is virtually 

1:1.  

Table 10: Grade 3 Descriptive Statistics, N=3818 

Variable Name Mean 
Standard 
Deviation Minimum Maximum 

 
Frequency 

Gr3 Number of 
Students taking 
Spanish TAKS 25.5 n/a 5 161 n/a 
Gr3 Average 
Scaled Score 
Spanish 2151 89.99 829 2494 

 
n/a 

Gr3 Number of 
Students taking 
English TAKS 69.35 n/a 5 311 

 
n/a 

Gr3  Average 
Scaled Scores 
English 2201 70.03 1930 2426 

 
 

n/a 
Total Third 
Grade 
Population in 
School 94.85 36.55 20 337 n/a 
Total School 
Population 655.3 192.01 205 1528 n/a 
Large School 
(>1000 students) n/a n/a n/a n/a 170 
Medium School 
(500<x<1000 
students) n/a n/a n/a n/a 2829 
Small School 
(<500 students) n/a n/a n/a n/a 819 
Student-Teacher 
Ratio in School 16.46 6 0 62.24 

 
n/a 

Average Teacher 
Experience in 
School 10.31 2.74 0 19.7 

 
 

n/a 
% Hispanic 
Teachers 48 27.3 0 100 

 
n/a 

% Hispanic 
Students in 
School 77.36 21.73 11.1 100 

 
n/a 
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% ELL Students 
in School 44.15 18.81 0.9 95.7 

 
n/a 

% Economically 
Disadvantaged 
Students in 
School 82.78 16.18 12.7 100 

 
 

n/a 
Annual School 
Expenditures per 
Pupil 4105 583.6 2 11097 

 
 

n/a 
Annual per Pupil 
School Bilingual 
Education 
Expenditures 851.1 694.15 0 2969 

 
 

n/a 

Locale Type* 
Urban n/a n/a n/a n/a 

 
2547 

Locale Type* 
Midsize n/a 

 
n/a 

 
n/a 

 
n/a 

 
877 

Locale Type* 
Rural 

 
n/a 

 
n/a 

 
n/a 

 
n/a 

 
100 

2003 
 

n/a 
 

n/a 
 

n/a 
 

n/a 
 

886 

2004 
 

n/a 
 

n/a 
 

n/a 
 

n/a 
 

927 

2005 
 

n/a 
 

n/a 
 

n/a 
 

n/a 
 

1007 

2006 
 

n/a 
 

n/a 
 

n/a 
 

n/a 
 

995 

*100 observations are missing locale data 
 
 
 
 
Table 11: Grade 4 Descriptive Statistics, N=2469 

Variable Name Mean 
Standard 
Deviation Minimum Maximum 

 
Frequency 

Gr4 Number of 
Students Taking 
Spanish TAKS 19.91 n/a 5 119 

 
n/a 

Gr4 Average 
Scaled Score 
Spanish 2150.45 128.38 1680 2741 

 
 

n/a 
Gr4 Number of 
Students taking 
English TAKS 74.7 n/a 5 262 

 
n/a 

Gr4 Average 
Scaled Scores 
English 2199.59 75.41 1960 2512 

 
 

n/a 
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Total Fourth 
Grade 
Population in 
School 94.68 35.26 21 296 n/a 
Total School 
Population 676.3 190.88 226 1528 n/a 
Large School* 
(>1000 students) n/a n/a n/a n/a 125 
Medium School* 
(500<x<1000 
students) n/a n/a n/a n/a 1899 
Small School* 
(<500 students) n/a n/a n/a n/a 432 
Student-Teacher 
Ratio in School 16.85 6 1 62.24 

 
n/a 

Average Teacher 
Experience in 
School 10.06 2.61 2.58 19.7 

 
 

n/a 
% Hispanic 
Teachers 51.63 27.25 0 100 

 
n/a 

% Hispanic 
Students in 
School 79.22 20.55 11.1 100 

 
n/a 

% ELL Students 
in School 47.06 18.67 0.9 95.7 

 
n/a 

% Economically 
Disadvantaged 
Students in 
School 83.2 15.59 12.7 100 

 
 
 

n/a 
Annual School 
Expenditures per 
Pupil 4106.25 570.61 2 11097 

 
n/a 

Annual per Pupil 
School Bilingual 
Education 
Expenditures 852.28 723.79 0 2969 

 
 

n/a 
Locale Type** 
Urban n/a n/a n/a n/a 

 
1592 

Locale Type** 
Midsize n/a n/a n/a n/a 

 
633 

Locale Type** 
Rural n/a n/a n/a n/a 

 
176 

2003 n/a n/a n/a n/a 
 

553 

2004 n/a n/a n/a n/a 
 

602 

2005 n/a n/a n/a n/a 
 

668 
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2006 n/a n/a n/a n/a 
 

646 
*13 observations are missing school population data 
**68 observations are missing locale data 
 
 
Table 12: Grade 5 Descriptive Statistics, N=1240 

Variable Name Mean 
Standard 
Deviation Minimum Maximum 

 
Frequency 

Gr5 # Students 
Spanish Exam 13.26 n/a 5 76 

 
n/a 

Gr5 Average 
Scaled Score 
Spanish 2102.55 117.87 1586 2830 

 
 

n/a 
Gr5 # Students 
English exam 63.45 n/a 5 246 

 
n/a 

Gr5Average 
Scaled Scores 
English 2191.12 113.4 1809 2487 

 
 

n/a 
Total Fifth 
Grade 
Population in 
School 76.71 35.04 10 256 n/a 
Total School 
Population 667.99 185.38 282 1528 n/a 
Large School * 
(>1000 students) n/a n/a n/a n/a 57 
Medium School* 
(500<x<1000 
students) n/a n/a n/a n/a 948 
Small School* 
(<500 students) n/a n/a n/a n/a 230 
Student-Teacher 
Ratio in School 17.47 7.42 1 62.24 

 
n/a 

Average Teacher 
Experience in 
School 10 2.52 2.58 18.9 

 
 

n/a 
% Hispanic 
Teachers 58.62 28.11 0 100 n/a 
% Hispanic 
Students in 
School 83.05 18.69 17.2 100 

 
n/a 

% ELL Students 
in School 50.68 18.66 0.9 95.7 

 
n/a 

% Economically 
Disadvantaged 
Students in 
School 84.56 13.83 14 100 

 
 

n/a 
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Annual School 
Expenditures 
per Pupil 4152.58 633.91 2651 11097 

 
 

n/a 
Annual per 
Pupil School 
Bilingual 
Education 
Expenditures 850.12 774.04 0 2969 

 
 

n/a 
Locale Type** 
Urban n/a n/a n/a n/a 

 
713 

Locale Type** 
Midsize n/a n/a n/a n/a 

 
402 

Locale Type** 
Rural n/a n/a n/a n/a 

 
107 

2003 n/a n/a n/a n/a 
 

302 

2004 n/a n/a n/a n/a 
 

217 

2005 n/a n/a n/a n/a 
 

380 

2006 n/a n/a n/a n/a 
 

341 
*5 observations are missing school population data 
**18 observations are missing locale data 
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APPENDIX B 
 
Side-by-side comparison of Random Effects and Cluster Data 
 
Table 13: Random Effects and Cluster Results for Grade 3, Spanish Scores6 

Variable 
Coefficient 
(R.E.) 

St. 
Error 

Coefficient 
(Cluster) 

R.St. 
Error 

Coefficient 
(R.E.), 
include 
"met" 

St. 
Error 

Coefficient 
(Cluster), 
include 
"met" 

R.St. 
Error 

Year 2004 37.14424 3.095799 40.29101 3.457666 
 

37.31 
 

3.09 40.59007 3.451583 
Year 2005 36.15399 3.062599 38.39853 3.694631 38.09 3.08 41.27484 3.676551 
Year 2006 58.7901 3.083263 60.20778 3.836952 60.82 3.11 63.16983 3.877992 
Total Third 
Grade 
Population in 
School -0.050684 0.059936 0.0363307 0.06079 

 
 
 

-0.0522 

 
 
 

0.06 0.0280657 0.0601983 
Large School 11.99351 11.13237 5.756501 8.784074 11.22 11 4.828502 8.673223 
Small School -5.490165 5.930445 0.0667307 6.051027 -5.359 5.89 -0.035307 6.037365 
Student-
Teacher Ratio 
in School 0.5560497 0.215928 0.7889506 0.260454 

 
 

0.573 

 
 

0.216 0.8161983 0.2597299 
Urban Locale 30.30709 5.76195 29.62723 5.217847 30.5 5.72 29.93768 5.187854 
Rural Locale 2.195366 8.813137 -6.743623 8.926804 2.13 8.74 -6.618439 8.846911 
Average 
Teacher 
Experience in 
School -0.365745 0.832274 -0.504467 0.800982 

 
 
 

-0.3602 

 
 
 

0.826 -0.51278 0.7875717 
% Hispanic 
Teachers 0.0825112 0.149241 -0.017282 0.146641 

 
0.0879 

 
0.148 -0.009387 0.1454876 

% Hispanic 
Students in 
School -0.017317 0.214654 0.0292916 0.20326 

 
 

-0.0626 

 
 

0.213 -0.04492 0.2016672 
% 
Economically 
Disadvantaged 
Students in 
School -0.109568 0.199352 -0.048115 0.18134 

 
 
 
 

-0.0422 

 
 
 
 

0.198 0.065541 0.1809933 
% ELL in 
school -0.324828 0.154178 -0.319411 0.149809 

 
-0.301 

 
0.153 -0.293175 0.1483654 

Annual School 
Expenditures 
per Pupil 0.0026756 0.003721 0.0038514 0.003717 

 
 
 

0.0026 

 
 
 

0.004 0.0037166 0.0037094 

                                                 
6 Bold denotes significance between .0001% and 10% levels. 
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Annual per 
Pupil School 
Bilingual 
Education 
Expenditures 0.0036867 0.003312 -0.000334 0.00324 

 
 
 
 

0.0038 

 
 
 
 

0.003 0.0002389 0.0032243 
Constant 2098.404 22.6037 2084.743 22.96967 2062.76 23.6 2030.686 25.37895 
Met State 
Standard, 
English TAKS n/a n/a n/a n/a 

 
 

32.18 

 
 

6.68 49.31451 8.427446 
 
 
Table 14: Random Effects and Cluster Results for Grade 3, English Scores 

Variable 
Coefficient 

(R.E.) St. Error 
Coefficient 
(Cluster) 

R.St. 
Error 

Coefficient 
(R.E.), 
include 
"met" 

St. 
Error 

Coefficient 
(Cluster), 
include 
"met" 

R.St. 
Error 

Year 2004 41.32552 2.130758 41.69048 2.165236 41.66 2.11 41.72319 2.151639 

Year 2005 31.10422 2.107071 31.48638 2.310473 36.1 2.13 38.6816 2.331033 

Year 2006 39.27306 2.120729 39.53749 2.472145 43.28 2.13 45.4084 2.481177 
Total Third 
Grade 
Population in 
School 

 

-0.128536 

 

0.0404893 

 

-0.0543515 

 

0.0449665 

 

-0.1288 

 

0.039 

 

-0.072781 

 

0.0434301 

Large School 6.272545 7.410825 3.413349 6.38635 3.648 7.09 1.152209 6.25068 

Small School -4.077241 3.954073 0.7116539 4.175982 -2.868 3.79 1.28427 4.002894 
Student-
Teacher Ratio 
in School -0.168111 0.1484917 -0.1160806 0.1691831 -0.2116 0.147 -0.230262 0.1661343 

Urban Locale -6.120064 3.833395 -7.310325 3.787059 -9.965 3.67 -12.70476 3.646281 

Rural Locale -3.816229 5.867729 -8.771092 6.013533 -4.497 5.61 -8.362205 5.575146 
Average 
Teacher 
Experience in 
School 

 

1.260889 

 

0.5537136 

 

1.216747 

 

0.5766631 

 

1.309 

 

0.529 

 

1.286066 

 

0.5379931 
% Hispanic 
Teachers -0.259016 0.0993661 -0.2892312 0.1025872 -0.2708 0.095 -0.291906 0.0977342 
% Hispanic 
Students in 
School 0.849632 0.1428328 0.9283631 0.1563564 0.8597 0.136 0.9360883 0.1515895 
% 
Economically 
Disadvantaged 
Students in 
School 

 

 

0.2340354 

 

 

0.1025889 

 

 

0.2876624 

 

 

0.1101174 

 

 

0.2731 

 

 

0.098 

 

 

0.3342678 

 

 

0.1036295 
% ELL in 
school -2.446615 0.1327176 -2.547167 0.1344932 -2.443 0.127 -2.546397 0.1324977 



 51

Annual School 
Expenditures 
per Pupil 

 

0.0032889 

 

0.0025026 

 

0.0042372 

 

0.0029985 

 

0.0025 

 

0.002 

 

0.0027172 

 

0.0028954 
Annual per 
Pupil School 
Bilingual 
Education 
Expenditures 

 

 

-0.002846 

 

 

0.002214 

 

 

-0.0057175 

 

 

0.0024844 

 

 

-0.0037 

 

 

0.002 

 

 

-0.00597 

 

 

0.0023824 

Constant 2306.18 15.169 2299.522 17.22037 2283.89 14.7 2269.913 16.67288 

Met State 
Standard, 
Spanish 
TAKS 

 

 

n/a 

 

 

n/a 

 

 

n/a 

 

 

n/a 

 

 

29.46 

 

 

2.42 

 

 

43.43462 

 

 

2.862284 

 
 
 
Table 15: Random Effects and Cluster Results for Grade 4, Spanish Scores 

Variable 
Coefficient 

(R.E.) 
St. 

Error 
Coefficient 
(Cluster) 

R.St. 
Error 

Coefficient 
(R.E.), 
include 
"met" 

St. 
Error 

Coefficient 
(Cluster), 
include 
"met" 

R.St. 
Error 

Year 2004 62.16 7.7 61.53942 7.819978 63.05 7.68 63.35338 7.774506 

Year 2005 76.12 7.38 76.38543 7.502453 78.46 7.39 79.76482 7.466644 

Year 2006 93.79 7.32 91.49228 7.987913 94.47 7.31 92.3534 7.968916 
Total Fourth 
Grade 
Population in 
School -0.1434 0.102 0.0111907 0.1073182 -0.1444 0.102 -0.000361 0.1054807 

Large School 16.39 17 15.16501 16.02388 14.5 16.8 12.93835 15.97739 

Small School -5.366 10 2.699065 10.80305 -5.278 9.97 1.822422 10.67901 
Student-
Teacher Ratio 
in School -1.467 0.38 -1.182534 0.4417879 -1.471 0.384 -1.184641 0.4424052 

Urban Locale 56.78 9.32 55.70842 9.315956 57.79 9.27 56.70009 9.259686 

Rural Locale -42.35 13.8 -37.17827 15.14461 -42.71 13.7 -37.8788 15.12841 
Average 
Teacher 
Experience in 
School -2.026 1.39 -1.595687 1.380035 -1.822 1.38 -1.323557 1.348005 
% Hispanic 
Teachers 0.3164 0.249 0.1928411 0.2600959 0.3576 0.248 0.2564902 0.2573552 
% Hispanic 
Students in 
School 0.2275 0.37 0.4958404 0.396239 0.1111 0.369 0.3126644 0.3901935 
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% 
Economically 
Disadvantaged 
Students in 
School -0.7217 0.334 -0.7592807 0.3451511 -0.6052 0.333 -0.581716 0.3412084 
% ELL in 
school -0.2653 0.247 -0.3677307 0.2522959 -0.2163 0.245 -0.298447 0.2465588 
Annual School 
Expenditures 
per Pupil -0.0004 0.005 0.0006068 0.0054789 -0.0008 0.005 0.0006081 0.0053765 
Annual per 
Pupil School 
Bilingual 
Education 
Expenditures -0.0035 0.004 -0.0044873 0.0043653 -0.0031 0.004 -0.003745 0.0043413 

Constant 2141.48 35.1 2111.589 39.46405 2076.32 38.1 2017.166 42.80927 

Met State 
Standard, 
English TAKS n/a n/a n/a n/a 59.73 14.1 86.14856 15.78644 

 
Table 16: Random Effects and Cluster Results for Grade 4, English Scores 

Variable 
Coefficient 

(R.E.) St. Error 
Coefficient 
(Cluster) 

R.St. 
Error 

Coefficient 
(R.E.), 
include 
"met" St. Error 

Coefficient 
(Cluster), 
include 
"met" 

R.St. 
Error 

Year 2004 30.51 4.09 29.65502 3.90195 30.69 4.08 29.75536 3.865279 

Year 2005 61.67 3.92 63.43274 3.772513 65.46 3.93 68.29771 3.747225 

Year 2006 70.93 3.88 72.50273 3.997419 73.17 3.87 75.10743 3.982487 
Total Fourth 
Grade 
Population in 
School -0.1353 0.052 -0.0623784 0.0571209 -0.134 0.05 -0.082515 0.0552614 

Large School 16.18 8.28 11.4746 7.793798 16.05 7.92 11.79429 7.190921 

Small School -1.42 4.91 3.803567 4.865983 -1.538 4.71 2.408413 4.656067 
Student-
Teacher Ratio 
in School -1.478 0.204 -1.356422 0.2054499 -1.581 0.204 -1.553856 0.2060508 

Urban Locale 22.76 4.66 22.30964 4.833936 20.92 4.51 19.97622 4.666785 

Rural Locale -15 6.79 -16.69418 6.694996 -12.66 6.52 -12.9051 6.307443 
Average 
Teacher 
Experience in 
School -0.2152 0.677 -0.0592804 0.6938167 -0.1145 0.647 0.0788957 0.6516335 
% Hispanic 
Teachers 0.0481 0.122 -0.0207498 0.1280345 0.0547 0.117 0.0092062 0.1209759 
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% Hispanic 
Students in 
School 0.794 0.181 0.9463376 0.1891035 0.785 0.173 0.8894606 0.1763478 
% 
Economically 
Disadvantaged 
Students in 
School -2.691 0.163 -2.779547 0.1564411 -2.66 0.156 -2.713831 0.1458024 
% ELL in 
school 0.0635 0.12 0.0552522 0.1285811 0.0677 0.115 0.0635821 0.1190893 
Annual School 
Expenditures 
per Pupil 0.0027 0.003 0.0016592 0.0028215 0.0022 0.002 0.0008751 0.002693 
Annual per 
Pupil School 
Bilingual 
Education 
Expenditures -0.0032 0.002 -0.0048459 0.0023454 -0.0033 0.002 -0.004894 0.0022504 

Constant 2319.06 17.7 2312.277 19.34286 2297.74 17.3 2286.226 18.62234 

Met State 
Standard, 
Spanish 
TAKS n/a n/a n/a n/a 26.49 3.01 37.22553 3.283507 

 

 
Table 17: Random Effects and Cluster Results for Grade 5, Spanish Scores 

Variable 
Coefficient 

(R.E.) St. Error 
Coefficient 
(Cluster) 

R.St. 
Error 

Coefficient 
(R.E.), 
include 
"met" St. Error 

Coefficient 
(Cluster), 
include 
"met" 

R.St. 
Error 

Year 2004 54.21 12.3 54.62152 12.22588 67.78 13.6 91.48979 15.78619 

Year 2005 104 8.77 106.7373 9.319024 104.6 8.88 107.4863 9.292194 

Year 2006 97.38 8.94 97.38341 9.843993 97.46 9.04 97.63949 9.854888 
Total Fifth 
Grade 
Population in 
School 0.051 0.139 0.0315188 0.143592 0.0251 0.138 -0.021418 0.1417592 

Large School -1.318 19.9 -0.9991136 19.65066 -0.2467 19.3 1.208566 19.03904 

Small School 22.91 11.4 19.92543 12.27069 22.29 11.1 19.63052 11.76325 
Student-
Teacher Ratio 
in School 0.2706 0.51 0.3352023 0.52433 0.2985 0.518 0.3756793 0.5397085 

Urban Locale -1.679 9.08 -4.575369 8.07876 -1.459 8.81 -3.771938 7.646251 

Rural Locale -21.91 5 -31.17627 19.95254 -22.31 14.5 -29.22977 19.652 



 54

Average 
Teacher 
Experience in 
School -1.261 1.63 -2.218424 1.552959 -1.325 1.57 -2.156413 1.470407 
% Hispanic 
Teachers 0.3609 0.3 0.3933947 0.312707 0.3498 0.29 0.3402915 0.3025684 
% Hispanic 
Students in 
School 0.471 0.494 0.5289942 0.553526 0.4684 0.478 0.4996441 0.5285666 
% 
Economically 
Disadvantaged 
Students in 
School -0.9986 0.443 -1.280024 0.471997 -0.9938 0.429 -1.146419 0.4483784 
% ELL in 
school -0.0108 0.285 0.0033434 0.304454 -0.0016 0.2754 0.0137763 0.2865331 
Annual School 
Expenditures 
per Pupil 0.0031 0.007 0.0084141 0.006206 0.0034 0.0069 0.0066826 0.0058907 
Annual per 
Pupil School 
Bilingual 
Education 
Expenditures -0.0085 0.006 -0.0104589 0.005391 -0.0085 0.0056 -0.00958 0.005076 

Constant 2055.17 46.4 2064.403 43.03905 2026.84 46.8 1987.862 44.97503 

Met State 
Standard, 
English TAKS n/a n/a n/a n/a 29.65 12.6 79.52556 16.78489 

 
Table 18: Random Effects and Cluster Results for Grade 5, English Scores 

Variable 
Coefficient 

(R.E.) St. Error 
Coefficient 
(Cluster) 

R.St. 
Error 

Coefficient 
(R.E.), 
include 
"met" St. Error 

Coefficient 
(Cluster), 
include 
"met" 

R.St. 
Error 

Year 2004 -110.8 7.81 -112.5989 8.835156 -109.5 7.81 -110.2953 8.694498 

Year 2005 98.83 5.63 98.17647 5.161621 101.7 5.7 102.1854 5.046043 

Year 2006 116.2 5.74 114.0714 5.672351 118.7 5.8 118.3609 5.50761 
Total Fifth 
Grade 
Population in 
School -0.0175 0.087 -0.0407999 0.097052 -0.0271 0.084 -0.043412 0.0920377 

Large School 0.7415 11.9 1.024741 12.6712 0.5513 11 -0.118876 12.08635 

Small School 8.21 6.86 7.773064 7.88351 5.7 6.32 4.81426 7.275395 
Student-
Teacher Ratio 
in School -0.1475 0.329 -0.2957664 0.309452 -0.2279 0.333 -0.347514 0.3094197 
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Urban Locale -4.036 5.47 -4.398606 5.795439 -4.374 5.05 -4.575033 5.227162 

Rural Locale -30.55 9 -32.74718 10.69133 -28.14 8.31 -27.407 9.375219 
Average 
Teacher 
Experience in 
School 0.5701 0.97 0.2375346 1.097119 0.7739 0.886 0.6955528 1.004408 
% Hispanic 
Teachers 0.1777 0.18 0.2591313 0.210058 0.1537 0.166 0.1911742 0.1899094 
% Hispanic 
Students in 
School 0.6151 0.297 0.5868174 0.35077 0.5698 0.274 0.5300087 0.3114765 
% 
Economically 
Disadvantaged 
Students in 
School -2.674 0.266 -2.719677 0.30724 -2.618 0.246 -2.609687 0.2814162 
% ELL in 
school 0.1864 0.171 0.1577916 0.200526 0.2038 0.157 0.1993313 0.1769404 
Annual School 
Expenditures 
per Pupil 0.0004 0.004 0.0019431 0.005022 -0.0005 0.004 -0.000502 0.0046715 
Annual per 
Pupil School 
Bilingual 
Education 
Expenditures -0.0061 0.003 -0.0070685 0.004074 -0.0049 0.003 -0.004867 0.0036938 

Constant 2307.78 28.3 2315.472 31.64998 2287.08 26.8 2284.877 29.29172 

Met State 
Standard, 
Spanish 
TAKS n/a n/a n/a n/a 32.48 4.08 43.75493 4.641051 
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APPENDIX C 
 
Side-by-side comparison of Random Effects and Fixed Effects 
 
Table 19: Random and Fixed Effects Results for Grade 3, Spanish Scores7 

Variable 

Coefficient, 
R.E.  (R-sq 

= .0802) 
Standard 

Error P-value 

Coefficient, 
F.E.  (R-sq 

= .0349 
Standard 

Error P-value 
Year 2004 37.14 3.1 0.000** 34.54904 3.187892 0 
Year 2005 36.15 3.1 0.000** 33.76443 3.19054 0 
Year 2006 58.79 3.1 0.000** 57.35073 3.230539 0 

Total Third 
Grade 
Population in 
School -0.0507 0.06 0.398 0.257457 0.091602 0.005 

Large School 11.99 11.1 0.281 (dropped)   

Small School  -5.49 5.93 0.355 (dropped)   
Student-
Teacher 
Ratio in 
School 0.556 0.216 0.010** 0.381736 0.225418 0.09 
Urban Locale 30.31 5.76 0.000** (dropped)   

Rural Locale 2.195 8.81 0.803 (dropped)   

Average 
Teacher 
Experience in 
School -0.3657 0.832 0.66 (dropped)   

% Hispanic 
Teachers 0.0825 0.149 0.58 (dropped)   

% Hispanic 
Students in 
School -0.0173 0.215 0.936 (dropped)   

% 
Economically 
Disadvantage
d Students in 
School -0.1096 0.199 0.583 (dropped)   
% ELL in 
school -0.3248 0.154 0.035* (dropped)   

Annual 
School 
Expenditures 
per Pupil 0.0027 0.004 0.472 0.0014286 0.0065984 0.829 

                                                 
7 Bold denotes significance between .0001% and 10% levels. 
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Annual per 
Pupil School 
Bilingual 
Education 
Expenditures 0.0037 0.003 0.266 0.0085373 0.0087781 0.331 
Constant 2098.4 22.6 0.000** 2123.694 29.61846 0 

 
Table 20: Random and Fixed Effects Results for Grade 3, English Scores 

Variable 

Coefficient, 
R.E.  (R-sq 

= .2531) 
Standard 

Error P-value 

Coefficient, 
F.E.  (R-sq 

= .0189) 
Standard 

Error P-value 
Year 2004 41.33 2.13 0.000** 40.34713 2.180724 0 
Year 2005 31.1 2.11 0.000** 29.87265 2.182536 0 
Year 2006 39.27 2.12 0.000** 38.36611 2.209898 0 
Total Third 
Grade 
Population in 
School -0.1285 0.04 0.002** 0.272692 0.062662 0 

Large School 6.273 7.41 0.397 (dropped)   

Small School  -4.077 3.95 0.302 (dropped)   
Student-
Teacher Ratio 
in School -0.1681 0.148 0.258 -0.2473291 0.1542004 0.109 

Urban Locale -6.12 3.83 0.11 (dropped)   

Rural Locale -3.816 5.87 0.515 (dropped)   
Average 
Teacher 
Experience in 
School 1.261 0.554 0.023* (dropped)   

% Hispanic 
Teachers -0.259 0.099 0.009** (dropped)   
% Hispanic 
Students in 
School 0.8496 0.143 0.000** (dropped)   

% 
Economically 
Disadvantaged 
Students in 
School -2.447 0.133 0.000** (dropped)   
% ELL in 
school 0.234 0.103 0.023* (dropped)   

Annual School 
Expenditures 
per Pupil 0.0033 0.002 0.189 0.0024009 0.0045137 0.595 
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Annual per 
Pupil School 
Bilingual 
Education 
Expenditures -0.0028 0.002 0.199 0.0061083 0.0060048 0.309 
Constant 2306.2 15.2 0.000** 2187.771 20.26095 0 

 

 
Table 21: Random and Fixed Effects Results for Grade 4, Spanish Scores 

Variable 

Coefficient, 
R.E.  (R-sq 

= .0777) 
Standard 

Error P-value 

Coefficient, 
F.E.  (R-sq 

= .0465) 
Standard 

Error P-value 
Year 2004 62.16 7.7 0.000** 64.06291 8.255343 0 
Year 2005 76.12 7.38 0.000** 74.02857 7.937553 0 
Year 2006 93.79 7.32 0.000** 93.02474 7.97963 0 
Total Fourth 
Grade 
Population in 
School -0.1434 0.102 0.162 -0.54707 0.165657 0.001 
Large School 16.39 17 0.334 (dropped)   

Small School  -5.366 10 0.593 (dropped)   
Student-
Teacher Ratio 
in School -1.467 0.38 0.000** -1.7503 0.413083 0 

Urban Locale 56.78 9.32 0.000** 42.98617 21.90167 0.05 

Rural Locale -42.35 13.8 0.002** -72.1348 44.81208 0.108 
Average 
Teacher 
Experience in 
School -2.026 1.39 0.145 (dropped)   
% Hispanic 
Teachers 0.3164 0.249 0.204 (dropped)   
% Hispanic 
Students in 
School 0.2275 0.37 0.539 (dropped)   

% 
Economically 
Disadvantaged 
Students in 
School -0.7217 0.334 0.031* (dropped)   
% ELL in 
school -0.2653 0.247 0.282 (dropped)   

Annual School 
Expenditures 
per Pupil -0.0004 0.005 0.931 -0.00137 0.005798 0.813 
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Annual per 
Pupil School 
Bilingual 
Education 
Expenditures -0.0035 0.004 0.378 -0.0067 0.005039 0.184 
Constant 2141.48 35.1 0.000** 2148.046 35.10668 0 

 
Table 22: Random and Fixed Effects Results for Grade 4, English Scores 

Variable 

Coefficient, 
R.E. (R-sq = 

.3106) 
Standard 

Error P-value 

Coefficient, 
English 

TAKS (R-
sq = .0665) 

Standard 
Error P-value 

Year 2004 30.51 4.09 0.000** 32.57172 4.408517 0 
Year 2005 61.67 3.92 0.000** 58.70439 4.238811 0 
Year 2006 70.93 3.88 0.000** 67.87001 4.261281 0 
Total Fourth 
Grade 
Population in 
School -0.1353 0.052 0.009** -0.41895 0.088464 0 
Large School 16.18 8.28 0.051 (dropped)   
Small School  -1.42 4.91 0.772 (dropped)   

Student-
Teacher Ratio 
in School -1.478 0.204 0.000** -1.66133 0.220594 0 
Urban Locale 22.76 4.66 0.000** 41.46164 11.69593 0 

Rural Locale -15 6.79 0.027* -15.7937 23.93054 0.509 
Average 
Teacher 
Experience in 
School -0.2152 0.677 0.751 (dropped)   

% Hispanic 
Teachers 0.0481 0.122 0.693 (dropped)   

% Hispanic 
Students in 
School 0.794 0.181 0.000** (dropped)   
% 
Economically 
Disadvantaged 
Students in 
School -2.691 0.163 0.000** (dropped)   
% ELL in 
school 0.0635 0.12 0.598 (dropped)   
Annual School 
Expenditures 
per Pupil 0.0027 0.003 0.29 0.003777 0.003096 0.223 
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Annual per 
Pupil School 
Bilingual 
Education 
Expenditures -0.0032 0.002 0.119 -0.00312 0.002691 0.247 
Constant 2319.06 17.7 0.000** 2176.736 18.74766 0 

 

 
Table 23: Random and Fixed Effects for Grade 5, Spanish Scores 

Variable 

Coefficient, 
R.E.  (R-sq 

= .1674) 
Standard 

Error P-value 

Coefficient, 
F.E.  (R-sq 

= .0349 
Standard 

Error P-value 
Year 2004 54.21 12.3 0.000** 53.95202 15.0766 0 
Year 2005 104 8.77 0.000** 103.5251 10.22643 0 
Year 2006 97.38 8.94 0.000** 100.0009 10.42164 0 
Total Third 
Grade 
Population in 
School 0.051 0.139 0.712 0.044856 0.19244 0.816 
Large School -1.318 19.9 0.947 (dropped)   

Small School  22.91 11.4 0.045* (dropped)   
Student-
Teacher Ratio 
in School 0.2706 0.51 0.596 0.204288 0.579908 0.725 

Urban Locale -1.679 9.08 0.853 -8.23789 27.99954 0.769 

Rural Locale -21.91 5 0.144 77.94134 56.02562 0.165 
Average 
Teacher 
Experience in 
School -1.261 1.63 0.438 (dropped)   
% Hispanic 
Teachers 0.3609 0.3 0.229 (dropped)   
% Hispanic 
Students in 
School 0.471 0.494 0.341 (dropped)   
% 
Economically 
Disadvantaged 
Students in 
School -0.9986 0.443 0.024* (dropped)   
% ELL in 
school -0.0108 0.285 0.97 (dropped)   
Annual School 
Expenditures 
per Pupil 0.0031 0.007 0.657 -0.0277 0.01649 0.093 



 61

Annual per 
Pupil School 
Bilingual 
Education 
Expenditures -0.0085 0.006 0.145 0.024322 0.027937 0.384 
Constant 2055.17 46.4 0.000** 2119.443 76.46847 0 

 
Table 24: Random and Fixed Effects for Grade 5, English Scores 

Variable 

Coefficient, 
R.E.  (R-sq 

= .6327) 
Standard 

Error P-value 

Coefficient, 
F.E.  (R-sq 

= .5601) 
Standard 

Error P-value 
Year 2004 -110.8 7.81 0.000** -110.495 9.707725 0 
Year 2005 98.83 5.63 0.000** 99.40103 6.584732 0 
Year 2006 116.2 5.74 0.000** 119.5866 6.710429 0 
Total Third 
Grade 
Population in 
School -0.0175 0.087 0.84 -0.02071 0.123911 0.867 
Large School 0.7415 11.9 0.951 (dropped)   

Small School  8.21 6.86 0.231 (dropped)   
Student-
Teacher Ratio 
in School -0.1475 0.329 0.654 -0.05089 0.373399 0.892 

Urban Locale -4.036 5.47 0.46 2.06517 18.02872 0.909 

Rural Locale -30.55 9 0.001** -4.09698 36.07454 0.91 
Average 
Teacher 
Experience in 
School 0.5701 0.97 0.557 (dropped)   
% Hispanic 
Teachers 0.1777 0.18 0.323 (dropped)   
% Hispanic 
Students in 
School 0.6151 0.297 0.038* (dropped)   
% 
Economically 
Disadvantaged 
Students in 
School -2.674 0.266 0.000** (dropped)   
% ELL in 
school 0.1864 0.171 0.275 (dropped)   
Annual School 
Expenditures 
per Pupil 0.0004 0.004 0.918 -0.01713 0.010618 0.107 



 62

Annual per 
Pupil School 
Bilingual 
Education 
Expenditures -0.0061 0.003 0.077 -0.01577 0.017988 0.381 
Constant 2307.78 28.3 0.000** 2233.657 49.23757 0 
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