


ABSTRACT 

Learning More than Language:  An Examination of  

Bilingual Programs and Student Achievement in a Large Urban School District 

by 

Sandra A. Alvear 

Quantitative education research has yet to assemble a cohesive perspective on the 

impact of bilingual programs on Spanish-speaking students’ achievement.  The current 

study offers a methodological advancement in bilingual education research through a 

comprehensive, comparative analysis of reading achievement across four major language 

acquisition programs in U.S. schools—transitional, one-way developmental, two-way 

bilingual immersion, and English immersion.  Furthermore, the study contextualizes 

these programs and their outcomes within segmented assimilation theory.  Using a 

longitudinal dataset from a large urban school district in Texas, I employed multilevel 

models to examine reading outcomes in elementary school.  Results indicate that two-

way students have an advantage in average Spanish and English reading achievement 

compared other program types.  While the data show an advantage for two-way students, 

their performance is followed closely by transitional students.  The English reading 

analysis shows that program exposure beyond four years is linked to significantly lower 

reading performance across all students.   

 

 

  



iii 

 

Acknowledgments 

First, I would like to thank the members of my thesis committee:  Ruth López 

Turley (chair), Jenifer Bratter, and Sergio Chavez.  Each member of my committee 

offered detailed, thoughtful reviews of my work, and their collective guidance led me to 

develop a much more theoretically and empirically robust thesis.  I am indebted to the 

Houston Education Research Consortium team members who have seen multiple 

iterations of this project, and consistently offered useful methodological feedback and 

general insight into the intricacies of working with educational data.  In particular, Holly 

Heard was instrumental in developing my knowledge of multilevel models.  I also thank 

Rudy Guerra, Greg Sharp, Dara Shifrer, and Diego Torres for their methodological input.  

Beyond the hedges of Rice University, I relied heavily on the knowledge of school 

district experts to help me gain a thorough understanding of bilingual program 

implementation and data collection.  I received invaluable assistance from Terrie 

Armstrong, Kevin Briand, and Gracie Guerrero.  Outside of the academic community, I 

have also been blessed with strong support networks.  Thank you to Art Garcia for your 

kindness and care.  Above all others, I thank my parents for their love and support 

throughout my schooling.  Their lives, their struggles, their triumphs, and their dreams 

are my inspiration.  

 



Contents 

 

Acknowledgements ......................................................................................................... iii 

Contents ........................................................................................................................... iv 

List of Tables.....................................................................................................................vi 

List of Figures................................................................................................................. vii  

Learning More than Language:  An Examination of Bilingual Programs and  

Student Achievement in a Large Urban School District…………………..…………. 1 

1.1. Theoretical Background .............................................................................................. 4 

1.1.1. Extending Segmented Assimilation into Bilingual Education............................ 4 

1.1.2. Bilingual Programs and Achievement: An Overview of Methodology and   

Empirical Findings............................................................................................. 9 

1.1.3. Establishing the Context of Bilingual Education in LUSD…….…………… 15 

1.2. Hypotheses................................................................................................................. 18  

1.3. Data and Methods...................................................................................................... 19  

1.3.1. Dataset………………………………………. ................................................. 19  

1.3.2. Measures……………………………………………………........................... 22  

1.3.3. Methods............................................................................................................. 25 

1.4. Results........................................................................................................................ 29  

1.4.1. Descriptives……………………………………………………………………29 

1.4.2. Spanish-language Reading Growth Between Kindergarten and Grade 3……. 33 

1.4.3. English-language Reading Performance in Grade 5………………………......38 

1.5 Discussion……………………………………………………………………………44 



v 

 

References ......................................................................................................................  50  

Appendix A ..................................................................................................................... 59  

Appendix B ..................................................................................................................... 77 

 

  



List of Tables 

Table 1.1—Variable Descriptions for the Spanish Reading Analysis.........................59 

Table 1.2—Variable Descriptions for the English Reading Analysis.........................61 

Table 1.3—Descriptive Statistics for the ELL Kindergarten Cohort of 2007–08   

        through 2010–11,  Spanish Reading Analysis...........................................63 

Table 1.4—Descriptive Statistics for the Kindergarten Cohort of 2007–08 to  

        2012–13, English Reading Analysis............................................................66 

Table 1.5—Three-level cross-classified random intercept models predicting  

        reading achievement growth between kindergarten and grade 3...........67 

Table 1.6—Two-level random intercepts models predicting reading achievement  

        in grade 5……………..………………………………………….………...71 

Table 1.6a—Two-level random intercepts models predicting reading achievement  

           in grade 5, including interactions ……………………………...............73 

Table 1.7—Sample Size Across Initial Bilingual Program Type and Years of  

        Program Exposure ………………………………………..…………........75 

Table 1.8-—Descriptive Statistics Across Key Independent Variables and Years of  

         Program Exposure………………………………………………………..76 

  



vii 

 

List of Figures  

 

Figure 1.1—Reading Assessments Administered Across Kindergarten through          

         Grade 5, ELL Kindergarten Cohort of 2007-08......................................77  

Figure 1.2—Cross-classified Structure of the LUSD Longitudinal Dataset...............78 

Figure 1.3—Spanish Reading Growth Across Grades.................................................79 

Figure 1.4—English Reading Achievement Across Years of Program Exposure.....80 

Figure 1.5—English Reading Achievement Across Years of Program Exposure,  

           With Interactions........................................................................................80 

  

 



List of Equations 

Equation 1.1—Level 1 Model for Spanish Reading .………........................................26  

Equation 1.2—Level 2 Model for Spanish Reading .………………………................27 

Equation 1.3—Level 3 Model for Spanish Reading .………………………................27 

Equation 1.4—Level 1 Model for English Reading .………………………................28 

Equation 1.5—Level 2 Model for English Reading .………………………................28 

            

 



 

 
 

1 

Learning More than Language:  An 
Examination of Bilingual Programs and 
Student Achievement in a Large Urban 

School District 
 

 In describing the challenges faced by Mexican-origin youth in Houston public 

schools during the early 1990s, Valenzuela stated: “[T]hey are regarded as ‘limited 

English proficient’ rather than as ‘Spanish dominant’ or as potentially bilingual . . . their 

fluency in Spanish is construed as a ‘barrier’ that needs to be overcome” (1999:262).  As 

it was then, today the framing and organization of English language acquisition in U.S. 

schools is far from value-free. Language acquisition programs reinforce an ethos that 

either validates or constrains Latino students’ bilingualism and biculturalism, which also 

has implications for student achievement (Cummins 1979; Hakuta and Diaz 1985).  

Currently, Latino English Language Learners (ELLs) have access to range of language 

acquisition programs—the principle distinction across these programs their breadth of 

Spanish language development.1  School-based language acquisition programs range 

from English immersion which offers little to no Spanish reinforcement, to forms of 

bilingual programs, which include transitional programs that offer limited Spanish 

maintenance and dual language programs that pursue full bilingualism.  Using segmented 

assimilation (Portes and Rumbaut 1996, 2001) and additive/subtractive bilingualism 

(Cummins [1986]2001; Lambert 1975; Valenzuela 1999) as theoretical guides, programs 

that promote full bilingualism should be associated with the highest student outcomes.  
                                                           
1 The term English Language Learner or ELL is equivalent to frequently-used term “Limited English 
Proficient” or LEP to refer to students whose first language is not English and who also have the option to 
participate in language assistance programs at school (Aud, Hussar, Johnson, Kena, Roth, Manning, Wang, 
and Zhang 2012).   
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However, decades of research on bilingual programs continue to offer a fragmented 

narrative on student achievement outcomes associated with specific forms of bilingual 

programs.   

 Research on bilingual programs often lacks theoretical insight into their broad 

social and political situatedness, and quantitative studies vary considerably in 

methodological rigor.  Education researchers examine academic results associated with 

bilingual programs, but fail to engage bilingual program design and outcomes with 

broader contexts of social integration, such as immigrant assimilation theory.2  Moreover, 

quantitative bilingual education analyses based on descriptive statistics and/or analysis of 

variance models (Thomas and Collier 2002) fail to adjust for relevant covariates and 

student clustering within schools, which risks crediting bilingual programs with outcomes 

that are actually attributable to other factors.  Perhaps the greatest barrier to gaining a 

complete perspective on bilingual program impact is due to the structure of comparative 

research in bilingual education, which generally focuses on a narrow span of grades, 

limited samples of students with perfect or near-perfect program exposure (Ramirez, 

Yuen, Ramey, Pasta, and Billings 1991a, b; Gersten and Woodward 1995), and an 

incomplete representation of the most prevalent bilingual program types.  While the span 

of comparison groups is plausibly a byproduct of researchers’ limited access to highly 

sensitive student-level data, it nonetheless makes a comprehensive overview of bilingual 

program impact difficult to decipher.  

To examine the ways that specific bilingual programs acculturate Latino ELL 

youth, and to hypothesize their impact on student achievement, I extend Portes and 

                                                           
2  Recent empirical work in bilingual education that contains strong theoretical implications include Lopez 
and Tashakkori (2006) and Marian, Shook, and Schroeder (2013).   
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Rumbaut’s (1996, 2001) segmented assimilation framework into the realm of public 

education using Cummins’ (1986, 1988) theories of minority student achievement and 

additive/subtractive bilingualism, as well as Valenzuela’s (1999) subtractive schooling 

construct.  The span of language acquisition programs under analysis in this study is 

exceptional, including ELL participants in English immersion, transitional bilingual, one-

way developmental, and two-way bilingual immersion programs.  Few studies have 

accessed this breadth of bilingual programming within the same analysis (see Thomas 

and Collier 2002; Valentino and Reardon 2014).   The analysis also captures the 

influence of multiple covariates associated with ELL student achievement, including 

students’ initial native language proficiency and English exposure (Lindolm-Leary and 

Hernandez 2011), socioeconomic status (Hakuta, Butler, and Witt 2000; Rumberger and 

Larson 1998), nativity (Palacios, Guttmannova, and Chase-Lansdale 2008), and campus-

level compositional characteristics (Cosentino de Cohen, Deterding, and Clewell 2005; 

Rossell 2009).   

The data come from the Houston Education Research Consortium (HERC) 

longitudinal database, which contains a census of students from a large urban school 

district in Texas for academic years 2007–08 through 2012–13.  The cohesive nature of 

this study is founded on its cohort-based analyses and the exceptionally comprehensive 

HERC dataset.  The study follows the 2007–08 cohort of ELL kindergartners throughout 

elementary school, comparing student achievement in reading across various bilingual 

program types.  The state of Texas is second only to California in the total number of 

ELLs served in K–12 public schools (United States Department of Education 2014).  

More importantly, the state of Texas offers a wider variety of bilingual programs than 
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California, whose bilingual programs were severely restricted through a voter referendum 

in 1998.3  In line with the growing trend towards inclusive bilingual program research, 

the study examines reading achievement on both Spanish- and English-language 

assessments (Lopez and Tashakkori 2006; Slavin, Madden, Calderon, Chamberlain, and 

Hennessy 2011).   

Based on the theoretical foundations of segmented assimilation and 

additive/subtractive bilingualism, bilingual programs with the greatest degree of Spanish 

language development should be associated with the highest reading achievement 

outcomes.  To test this, I pursue the following research questions:  (1) Is there a 

difference in ELL reading achievement associated with bilingual program type?  (2) If so, 

which bilingual program is associated with the largest Spanish-language reading growth 

for ELLs? (3) Which bilingual program is associated with the highest English-language 

reading achievement?  (4) Does longer program enrollment provide additional reading 

performance benefits in English-language reading?   

1.1.  Theoretical Background 

1.1.1.  Extending Segmented Assimilation into Bilingual Education  

Contemporary sociological theories of assimilation predict broad immigrant 

cultural adaptations and socioeconomic trajectories—language and education are very 

much at the root of these processes.  Classical straight-line assimilation theory posits that 

immigrant groups progressively merge into the American sociocultural mainstream and 

become upwardly mobile as successive U.S.-born generations divest their ethnic 

                                                           
3 In 1998, California voters approved Proposition 227, which eliminated most forms of bilingual education 
for ELLs, with the exception of a one-year intensive sheltered English immersion program.  This prevents a 
comparative analysis across the major forms of bilingual programs in California. 
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distinctiveness in language, residential trends, and marriage patterns (Warner and Srole 

1945; Waters et al. 2010).  More recent incarnations of immigrant assimilation theories 

espouse the benefits of a wider landscape of assimilative trajectories and affirm 

immigrant and U.S.-born generations’ ability to maintain or even replenish ethnic 

languages and culture (Portes and Rumbaut 1996, 2001; Jimenez 2008).  Increased 

attention is also afforded to the environments that immigrant groups settle into, and the 

effect they have on the assimilative process.  For example, Telles and Ortiz (2008) 

denounced subpar systems of public education as the primary force behind the blocked 

socioeconomic advancement of U.S.-born Mexican Americans across generations.   

 Segmented assimilation theorists Portes and Rumbaut referred to English 

language acquisition as the “litmus test of Americanization” (1996:194), thereby 

highlighting its centrality to the process of immigrant assimilation.  More specifically, 

English acquisition triggers and facilitates further cultural and socioeconomic 

assimilation into the American mainstream (Waters et al. 2011).  In segmented 

assimilation theory, language is the driving mechanism behind acculturation (or adaptive 

behaviors) because it fundamentally shapes the parent-child relationship, and how they 

interact with their co-ethnic community and host society.  Dissonant acculturation ensues 

when children of immigrants lose their Spanish linguistic base to acquire English; parent-

child disconnect increases as children Americanize at a faster pace than their parents.  

Consonant acculturation posits that children of immigrants retain (at best) limited 

Spanish skills in the pursuit of English fluency, but parents also acquire English at a 

similar pace as their children, which reinforces a strong parent-child relationship.  
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Selective acculturation is premised on parents and children becoming fully bilingual and 

bicultural.    

Much of Portes and Rumbaut’s data (2001) in support of this framework 

examined the impact of these acculturative paths on youth in particular (rather than the 

parental component), and the three forms of acculturation are largely operationalized in 

terms of youths’ range of bilingualism and ethnic identity.  Selective acculturation and its 

bicultural bent guides youth to positive outcomes, including higher self-esteem, greater 

educational and job expectations, and higher academic achievement (Portes and Rumbaut 

2001:274).   Further research has also found performance advantages in grade point 

average, math achievement, and dropout indicators among “balanced” or fully bilingual 

youth, compared to “non-balanced” or limited bilinguals, and English monolinguals 

(Portes and Rumbaut 1996).    

While Portes and Rumbaut (1996:194) acknowledged that English language 

acquisition unfolds largely in the context of public schools, their macro-level theory 

offers little insight into the process of linguistic assimilation in schools.  Moreover, they 

argued that public schools generally discourage rather than support selective 

acculturation, and because of this immigrants must seek resources within their families 

and co-ethnic community to retain and develop native language proficiency among their 

children (Portes and Rumbaut 2001:275).  This theoretical gap leaves unexplained the 

school-based practices and policies that guide children into different modes of English 

acquisition and Spanish development.  Specifically, segmented assimilation theory does 

not engage how varied forms of bilingual programs in schools play a critical role in 

steering ELL students towards particular acculturative pathways. 



 

 
 

7 

Education scholar Jim Cummins ( 2001[1986]) argued that U.S. schools are broad 

reflections of racial and economic power dynamics present in society at large; however 

there are approaches for educators to interrupt dynamics that systematically disadvantage 

minority and ELL students.4  Schools and instructors in particular have the agency to 

engage “funds of knowledge” that are based in students’ cultural, linguistic, imaginative, 

and intellectual resources, thereby creating “contexts of empowerment” in schools and 

classrooms (Cummins 2001[1986]:653). As it relates to the ELL student community, 

educators have the agency to employ additive bilingualism in their classrooms by 

incorporating a second language or cultural affiliation to their students’ repertoire, rather 

than replacing or subtracting students’ primary language and culture (Cummins 

2001[1986]:664).  Within the context of Portes and Rumbaut’s (1996, 2001) acculturative 

pathways, additive bilingualism most aligns with selective acculturation.   

Although an additive bilingual environment can be promoted even without 

explicit native language instruction (Cummins 2001[1986]), undoubtedly the bilingual 

programs that most promote bilingualism are increasingly additive in nature.  Dual 

language programs, including one-way developmental and two-way bilingual immersion, 

maintain a clear goal of developing full bilingualism with sizeable English and Spanish 

instruction throughout elementary school.  This fits the premise of additive bilingualism 

and selective acculturation.  While transitional bilingual programs incorporate native 

language instruction in the early elementary years, their additive inclination declines 

precipitously as students are expedited into English-only coursework in later elementary 

                                                           
4 Cummins (1986) argued that the structure of pedagogy, community participation, cultural/linguistic 
incorporation, and assessment in schools imposes a systemic bias against minority students.    
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years.  The broad goal of transitional programs is to acquire English, which is consistent 

with consonant acculturation.   

In contrast, ELL students experience subtractive bilingualism when they 

progressively lose their native language in the pursuit of learning English (Alanis 2000; 

Cummins 1981; Roberts 1995).  Valenzuela’s ethnographic research on Mexican 

American high school students revealed formal and informal school organizational 

processes that divest Mexican-origin students of linguistic and cultural resources, which 

she termed “subtractive schooling” (1999:30).  Valenzuela rallied against English 

immersion and English as a Second Language (ESL) programs for emphasizing ELLs’ 

transition to English-only curriculum without fully investing in their Spanish skills:  

“[T]he institutional message . . . is that Spanish is a second-rate language and that the 

goals of bilingualism and biculturalism are neither worthwhile or expedient” (Valenzuela 

1999:162–163; Valdes 1998).  Broadly, the failure to incorporate any degree of native 

language instruction in schools becomes a means to tacitly devalue minority cultures and 

languages, further reducing the status of minority groups in schools (Cummins 

(2001[1986]:664).  Within the context of the current study, English immersion is clearly 

the most subtractive form of educating ELL students at LUSD.  Moreover, as a form of 

subtractive bilingualism, English immersion ostensibly ushers students towards dissonant 

acculturation.   
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1.1.2.  Bilingual Programs and Achievement:  An Overview of 

Methodology and Empirical Findings   

Bilingual programs in public schools are a mechanism to reduce long-standing 

Latino-White achievement gaps, as well as performance gaps within the Latino 

community—national data show that Latino ELLs in grades 4 and 8 consistently score 

lower on reading assessments than non-ELL Latinos (NCES 2011).  Quantitative 

bilingual education research generally does not focus on the socio-cultural aspects of the 

programs, it instead debates the optimal degree and duration of native language 

instruction that will not delay ELLs’ English development (Calderon, Slavin, and 

Sanchez 2011; Lopez and Tashakkori 2006; Slavin et al. 2010).   This dialogue continues 

in spite of previous empirical findings that native language instruction does not interfere 

with English acquisition (Nguyen, Shin, and Krashen 2001; Ramirez et al. 1991 a, b; 

Tong, Lara-Alecio, Irby, Mathes, and Kwok 2008) and may actually accelerate rates of 

English development (Carlisle and Beeman 2000; Ramirez et al. 1991 a, b).   However, 

there is a lack of consensus over which approach to English language acquisition—via 

English immersion or transitional, one-way, or two-way bilingual programs—leads to the 

greatest academic benefits for ELLs.  

Part of the difficulty in arriving at a clear frontrunner among bilingual programs is 

due to a series of methodological shortcomings in existing research, including:  1) 

comparative studies limited to two programs, 2) sample selection bias, 3) the use of 

cross-sectional data instead of longitudinal data, and 4) a failure to adjust for the nested 

nature of education data.  Researchers have little control over the variety of programs 

offered in districts and datasets of interest, yet the dominance of the two-program model 
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comparison has led to a fragmented landscape of bilingual program research that is 

actually dominated by no fewer than four models (transitional, one-way, two-way, and 

English immersion).  Also, many studies are based on analytic samples limited to 

students with full- or near-full term bilingual program exposure (Ramirez, Yuen, Ramey, 

Pasta, and Billings 1991a, b; Gersten and Woodward 1995), which does not reflect a 

realistic context for bilingual programs operating in public schools.  This leads empirical 

findings that are less generalizable across schools and programs. 

Longitudinal education data allows researchers to track changes across a cohort of 

students over multiple time points—additional time points allow for more reliability of 

estimates.  Past studies have used cross-sectional data to make inferences about 

progressions in ELL student achievement over time or across grade levels (Thomas and 

Collier 2002), which is inappropriate because the data are based on only one time point, 

with no adjustments for prior student achievement or relevant covariates.  Moreover, 

cross-sectional student cohorts may have different aggregate trends in student attrition, 

district policies implemented, or other factors that make their experiences and 

achievement inconsistent with other cohorts.  Of equal concern in bilingual education is 

the lack of studies that account for the nested structure of the data (Lindholm-Leary and 

Hernandez 2011), such as multiple observations nested within students, and students 

nested within classrooms or schools.  Studies often use analysis of variance (ANOVA) 

models (Gersten and Woodward 1995; Lopez and Tashakkori 2006), which violate the 

ordinary least squares assumption of random, independent samples because students who 

attend the same class, campus, or district likely have many bases of similarity, making 

them highly correlated with each other.  This produces biased standard errors (Rabe-
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Hasketh and Skrondal 2012) and risks type I errors (false positives) in regression model 

results.   Multilevel models are necessary to statistically adjust for the influence of 

processes impacting the outcome variable across different levels or clusters (see 

Valentino and Reardon 2014).   

The precedent for bilingual education research was set by Ramirez, Yuen, Ramey, 

Pasta, and Billings’ 1991 bilingual education report for the U.S. Department of 

Education, known as the Ramirez Report.  The study was unique in its breadth, based on 

a longitudinal analysis of nine school districts from 1982–1989, including comparisons 

between transitional early-exit programs and English immersion, as well as a separate 

analysis of transitional late-exit students compared to a normed group of English 

speakers.5, 6  Although transitional early-exit students performed similarly to English 

immersion students in English reading, language, and mathematics by grade 3, the rate of 

growth among transitional early-exit students was higher in English reading and 

language.  In a separate analysis, transitional late-exit students demonstrated faster 

academic growth in English language, reading, and mathematics compared to a normed 

English-speaking population, particularly in the early elementary grades.  However, the 

Ramirez Report was deemed ungeneralizable by critics (Cummins and Genzuk 1991; 

Dolson and Mayer 1992; Thomas and Collier 1992) due to bias in its selection of 

participating schools, teachers, and students (Rossell 1992).  Moreover, the majority of 

the report is based on descriptive data that does not disentangle district- and school-level 

effects from program treatment effects (Ramirez et al. 1991).     

                                                           
5 The participating school districts were located in California, Florida, New Jersey, New York, and Texas. 
6 Transitional early-exit programs seek to transition ELLs to English-only classrooms by grade 3, whereas 
late-exit transitional models tend to transition students in grade 4. 
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Subsequent waves of research focused on comparing the default brand of 

bilingual program—transitional—against English immersion and dual language.  Lopez 

and Tashakkori’s (2006) ANOVA-based analyses found no significant differences in 

standardized measures of English-language reading, mathematics, or science achievement 

across students in two-way and transitional programs.  However, two-way students 

acquired oral English at a faster rate and had significantly higher performance on Spanish 

reading.  Worth noting is that the scope of this research was quite limited—the study 

examined the one-year achievement (in grade 5) of over 500 students in six 

demographically-matched schools.  Students also participated in programs since 

kindergarten or grade 1.   

Slavin et al.’s (2011) use of random assignment marked a methodological 

improvement in comparing transitional bilingual programs to structured English 

immersion.  However, study’s main weakness was its small sample size (six schools 

total), and its reliance on cross-sectional descriptive mean test score differences and 

effect sizes to examine progress across student cohorts.  Overall, English immersion and 

transitional programs led to similar outcomes in English and Spanish reading and 

language skills by grade 4, in spite of an initial English reading advantage among English 

immersion students at the end of grade 1 (Slavin et al. 2011:56).   

Gersten and Woodward (1995) sampled 228 ELL students in a school district in 

El Paso, Texas who participated in either dual language or transitional bilingual programs 

for a minimum of four years, and followed their academic trajectories through grade 7.  

Although dual language students demonstrated higher performance in English language, 

reading, and vocabulary assessments by grade 4, transitional bilingual program students 
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were on par with dual language students across these measures by grade 7.  However, the 

analysis was based on a series of ANOVA analyses that failed to include sufficient 

covariates and account for student clustering.    

The first study to include a comparative analysis of all major bilingual programs 

is Thomas and Collier’s (2002) study of transitional (late-exit), one-way, two-way, and 

English immersion students across years 1996–2001. The research includes findings from 

four districts nationwide, but I focus exclusively on its findings from the Houston 

Independent School District because of its applicability to the current study, which is also 

based in an urban district in Texas.7  ELL students in the analysis were schooled 

bilingually for between 1–5 years and attended demographically-matched schools.  

Cross-sectional data show that across elementary school years, two-way students 

outscored one-way students on reading, math, and language tests in Spanish, while both 

forms of dual language programs (one-way and two-way) outperformed transitional 

students.  Although there was an initial English reading advantage among English 

immersion students, it disappeared over time (2002:129).  Students in two-way programs 

outpaced all other bilingual students in English-language reading, math, and language 

arts achievement.  While this research was unique in its breadth of program comparisons, 

it failed to statistically adjust for student-level covariates as well as student nesting across 

campuses.  As a result, there may have been systematic differences in the characteristics 

of students enrolling in the various programs drove the study’s findings (Valentino and 

Reardon 2014).   

                                                           
7 The four district sites included in the study are Madawaska School Department in northern Maine; the 
Houston Independent School District in Texas; Grant Community School in Salem, Oregon; and one 
district that chose not to self-identify. 
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To date, Valentino and Reardon (2014) have conducted the most 

methodologically- advanced, comprehensive analysis that tracks the achievement of over 

13,000 Latino and Asian bilingual education students in a California school district from 

elementary through middle school.  Using random coefficient growth models that account 

for nesting at the student and campus levels, the researchers found that Latino ELLs 

enrolled in English immersion were on par with transitional students, but outscored one-

way and two-way students on grade 2 English language arts achievement.  However, the 

rate of English language growth among bilingual program ELLs significantly outpaced 

ELLs in English immersion.  By grade 7, Latino ELLs in transitional, one-way, and two-

way programs maintained twice the language growth rate of English immersion students, 

and outscored them.  The main critique of this study is that it does not contain native 

language outcomes. 

The summation of bilingual program outcomes is mixed.  Research suggests that 

dual language students achieve greater rates of academic growth than English immersion 

students (Valentino and Reardon 2014) and students in all other bilingual programs 

(Thomas and Collier 2002).  English immersion students generally show initial 

performance advantages on assessments in English; however there is conflicting evidence 

on whether transitional and dual language students catch up to and surpass English 

immersion students over time (Thomas and Collier 2002; Valentino and Reardon 2014), 

or instead perform on par in English and Spanish assessments (Slavin et al. 2011).   With 

the notable exception of Valentino and Reardon (2014), methodological concerns loom 

large in this (and any) summation of bilingual education research, which limits the ability 
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to generalize studies’ findings and draw causal links between specific programs and ELL 

student achievement. 

1.1.3.  Establishing the Context of Bilingual Education in LUSD  

LUSD offers a critical case study of bilingual programs in large urban areas; it is 

among the largest districts in the United States (National Center for Education Statistics 

2010) where fully 28 percent of its students are Spanish-speakers designated as current 

ELLs (LUSD 2012).8   LUSD is located in Texas, which is one of only four states 

(including Illinois, New Jersey, and New York) that has issued bilingual/ESL program 

mandates in public schools (Rossell 2009), whereas other states have overtly pursued 

political measures to restrict bilingual programs.9  ELL students in LUSD are assigned to 

bilingual programs based on availability in their zoned schools and preference.   The 

district’s approach to bilingual education is framed as “…a full-time foundation program 

of instruction in which both the students’ home language and English shall be used for 

instruction” (LUSD 2011b: III-7).  LUSD’s goal of ELL student fluency in their primary 

language as well as English (LUSD 2011a:I-7) signals a policy atmosphere of broad 

additive bilingualism in the district.  Nonetheless, specific bilingual programs within 

LUSD vary in their additive orientation, as measured by their incorporation of Spanish-

language instruction.  

LUSD operates three forms of bilingual programs for Spanish-speaking ELLs:  

traditional, one-way, and two-way.  LUSD’s “traditional” bilingual education program is 
                                                           
8 ELL students are reclassified as fully English proficient (FEP) once they meet English proficiency 
criteria.  Thus, the percentage of current ELLs in LUSD does not include former ELLs who have been 
reclassified as FEP. 
9 States are legally required to provide ELL students with “meaningful” educational opportunities in public 
schools (Lau v. Nichols 1974), but this provision is interpreted with considerable latitude and states have 
full decision making power on the availability of language acquisition programs within their jurisdiction.  
California, Arizona, Massachusetts, and Georgia disallowed their systems of bilingual education through 
voter referendum.   
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a form of the state-approved transitional program model with late-exit that generally lasts 

through late elementary school (the traditional program will be referred to as 

“transitional” from this point on to be consistent with terminology in bilingual education 

research).  Although transitional programs contain a Spanish instructional component, 

they are chiefly concerned with guiding ELLs to English proficiency.  Because of this, 

transitional programs are considerably less additive compared to dual language programs 

that extend the breadth of Spanish instruction into later elementary grades and promote 

full bilingualism.  Two-way dual language immersion programs teach native speakers of 

English and Spanish in the same classroom, whereas one-way developmental programs 

are comprised of Spanish speakers exclusively.  Parents of ELL students may also request 

that their children opt out bilingual programs, instead placing students in English-only 

coursework, or English immersion.  This is considered the only firmly subtractive 

approach to schooling ELLs, based on the context of LUSD’s additive bilingual policy 

climate as a district, and the lack of Spanish instruction afforded students in English 

immersion. 

In grades prekindergarten through 3, transitional, one-way, and two-way 

programs have an identical progression of language instruction that is additive and 

incorporates Spanish instruction for core subjects and English for ancillary subjects.  This 

adaptation was implemented in 2001 in an effort to provide continuity in bilingual 

instruction amidst high student mobility in elementary school (LUSD 2011a; Thomas and 

Collier 2002).  In light of this, differences in ELL performance that are linked to bilingual 

program type between prekindergarten and grade 3 may not be attributable to 

characteristics that are consistent across these programs, namely the instructional time 
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spent on each language and the programs’ content organization.  Program-specific 

differences may emerge due to dimensions such as teacher-student interactions, 

classroom environment, or other areas of classroom dynamics subject to variation (e.g. 

two-way classrooms contain a unique composition of English- and Spanish-dominant 

students).   

In later grades, the additive bilingual component of LUSD bilingual programs is 

more varied.  By grade 4, transitional ELLs lose the additive component of bilingual 

programming because they move into a pre-exit phase of instruction that is almost 

exclusively taught in English (anticipating that students will exit into mainstream English 

classes the following year).  Transitional students who do not meet criteria for pre-exit 

remain in the “continuing” phase of the transitional bilingual program and postpone their 

progression to full English instruction.  In contrast, dual language programs (one-way and 

two-way) retain their additive bilingual component, transitioning students to 50 percent 

English instruction in grade 4, and 60 percent English instruction by Grade 5 (LUSD 

2012).  One-way students who meet eligibility criteria also have the option to access a 

pre-exit phase of English instruction, although these students are mainly encouraged to 

remain in the one-way program through grade 5 to reap full benefits of dual language 

instruction.  ELL students in bilingual programs and English immersion maintain their 

ELL designation until they meet English proficiency criteria; however students may exit 

their bilingual programs as early as the start of second grade if they are tested and 

identified as English proficient.   

LUSD language acquisition programs are situated across a scope of bilingualism 

that extends from subtractive bilingualism in English immersion, to moderate additive 
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bilingualism in transitional programs, to fully additive bilingualism in one-way and two-

way dual language programs.   Within the context of segmented assimilation theory, one-

way and two-way students have the greatest opportunity to pursue selective acculturation, 

whereas transitional students are positioned within consonant acculturation based on the 

program’s emphasis of English development over native language maintenance.  Lastly, 

the subtractive nature of English immersion guides students into the path of dissonant 

acculturation.  Inasmuch as selective acculturation is linked to positive achievement 

outcomes (Portes and Rumbaut 2001), one-way and two-way students stand to reap the 

greatest academic achievement benefits, followed by transitional students who received 

somewhat limited bilingualism in elementary school.    

1.2. Hypotheses  

The core of this study is a comparative analysis of Spanish and English reading 

outcomes across major bilingual programs and English immersion.  The study’s findings 

offer evidence to either corroborate or call into question the academic benefits of 

language acquisition approaches that promote additive bilingualism, and by extension, 

more selective forms of acculturation among Latino youth.  The LUSD dataset cannot 

capture the second component of the segmented assimilation’s (1996, 2001) acculturative 

framework—the socio-linguistic trajectories of Spanish-speaking parents.  However, 

LUSD bilingual programs can be contextualized within and contribute to processes of 

selective, consonant, or dissonant acculturation among Latino ELL students.  If selective 

acculturation’s premise of a bilingual/bicultural advantage holds true, students exposed to 

the most additive forms of bilingual programs should reap the greatest academic 

outcomes.  Findings that illustrate equivalent achievement or performance advantages for 
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less additive, or subtractive, programs would not support the premise selective 

acculturation. 

Selective Acculturation Hypothesis:  Independent of relevant control factors, two-

way and one-way students will have the highest Spanish and English reading 

outcomes.  This performance advantage will become more pronounced with 

additional program exposure. 

Consonant Acculturation Hypothesis:  Controlling for relevant covariates, 

transitional program students will perform on par with or surpass two-way and 

one-way students on Spanish and English reading outcomes.   Transitional 

students will maintain this performance across years of additional program 

exposure. 

Dissonant Acculturation Hypothesis:  Independent of covariates, English 

immersion students will have the lowest performance on the English reading 

outcome.  English immersion students will maintain this standing across years of 

additional program exposure. 

1.3. Data and Methods  

1.3.1. Dataset 

The data for the present study were drawn from the restricted-access Houston 

Education Research Consortium dataset for school years 2007–08 through 2012–13.  The 

data contain an annual census of students from a large urban school district located in 

Texas.  LUSD data includes student-level demographics, annual scores on a battery of 

standardized assessments, and indicators for program participation and zoned school 

enrollment.  The comprehensiveness of the dataset is nearly unprecedented in bilingual 
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education research, primarily because it is longitudinal, the district implements all three 

major bilingual programs (transitional, one-way, two-way) and English immersion, and 

the data are based on recent school years. 10 

The majority of LUSD student data were taken from the Public Education 

Information Management System (PEIMS) annual data snapshot in October.  However, 

additional indicators on students’ annual bilingual program participation and ELL status 

designation were provided through LUSD’s Chancery Student Information System (SIS); 

these data are based on students’ status as of the final day of school.  The initial sample 

of 383,292 students was restricted to students who enrolled in kindergarten in 2007–08 

(N=16,200), identified as ethnically Hispanic or Latino (N=10,325), reported Spanish as 

their home language on the district’s Home Language Survey (N=7,450), and were 

classified as ELL or LEP through the LUSD identification process (N=6,971).11   These 

parameters establish the baseline kindergarten cohort of 2007–08.   

Further sample restrictions were made based on LUSD’s assessment 

administration practices, which requires that ELLs in bilingual programs take Spanish 

language assessments until they begin receiving English-language reading instruction.  

Figure 1.1 (Appendix B) illustrates the ELL kindergarten cohort’s gradual transition 

from receiving Spanish-language Aprenda assessments in the early elementary years to 

mainly English-language Stanford tests in later elementary grades.12  ELL test-takers 

made a notable shift from the Aprenda 3 assessment to the Stanford 10 test between 
                                                           
10 Valentino and Reardon’s (2014) bilingual program study accessed a similar dataset for a school district in 
California. 
11 Among the kindergarten cohort members who identified Spanish as their primary home language, 
approximately 32 identified an ethnicity other than Latino.  This small sample size prevents a meaningful 
examination of the data across different ethnic groups.  Therefore, non-Latino students were omitted from 
the sample.   
12 The Aprenda 3 is the Spanish-language equivalent to the Stanford 10 assessment, both of which are 
national examinations. 
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grades 3 and 4 (2010–11 and 2011–12).  Excluding students without test data due to 

missed exams or LUSD attrition, fully 65 percent of ELL test-takers received the 

English-language Stanford 10 by 2011–12 or approximately grade 4, as did 96 percent of 

ELL students tested in grade 5.  In an effort to avoid bias in selecting only high-achieving 

ELLs into the pools of students included in the analyses (Rossell 2009), I set the grade 

parameters for the Spanish reading analysis to include kindergarten through grade 3 (the 

latest point at which a majority of ELLs are taking the Aprenda 3 assessment), and the 

English reading analysis is based exclusively on grade 5 data.   

Additional sample restrictions were applied to the Spanish reading analysis.   

From the base cohort of 6,971 Spanish-dominant Latino ELLs, only students who 

participated in transitional, one-way, or two-way bilingual programs during kindergarten 

(N=6,190) remained in the sample.  Students must have a valid Aprenda reading 

assessment score for their kindergarten year (N=5,524), as well as at least one additional 

Aprenda test scores to allow for growth trajectories (N=5,015).  Data beyond 2010–11 

are removed from the Spanish reading analysis.     

The English reading analytic sample also begins with the sample of 6, 971 ELL 

cohort members, and omits students who did not participate in one of the following 

program designations in kindergarten:  transitional, one-way, two-way, or English 

immersion (N=6,665).13  The sample was further restricted to cohort students with a valid 

Stanford 10 reading scale score in 2012–13 (N=4,336).  

        

                                                           
13 English immersion students submitted parental waivers to opt out of bilingual education.  Because 
English immersion students participate in mainstream English coursework and do not receive Spanish 
instruction, they have received only English-language assessments since kindergarten and could not be 
included in the Spanish reading analysis.   
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1.3.2. Measures 

 The measures for the Aprenda 3 and Stanford 10 analyses are included separately 

in Tables 1 and 2 (Appendix A).  Most measures are consistent across the two analyses; 

however, there are some differences due to specific sample constraints. 

Reading achievement.  This study includes two separate analyses of student 

performance on reading assessments—one is based on the Spanish-language Aprenda 3 

exam, and a second utilizes the English-language Stanford 10 test.  The Aprenda 3 is 

modeled after the Stanford 10 and is parallel in content.  The reading outcome for each 

assessment is based on students’ vertical scale scores, which are criterion-referenced 

scores derived from the number of correct items in the subtest.  Vertical scale scores are 

appropriate for longitudinal analyses of gains in student knowledge over time because 

scale increases are independent of grade level and test administration date (Jorgensen 

2004).  ELL students are first administered the Aprenda 3 assessment in the fall semester 

of their kindergarten year, and subsequent annual administrations take place in the spring 

semester.  The outcome for the Spanish reading analysis is based on students’ 

achievement growth from kindergarten through approximately grade 3.  In contrast, the 

English reading outcome is a one-time measurement of ELL student achievement in 

2012–13, which is approximately grade 5.         

Program type and program exposure.  LUSD identifies annual student placement 

in any one of 28 categories of language acquisition programs offered at the district.   

These classifications also distinguish across current bilingual program students, ELLs 

who opted out of bilingual programs, and previous bilingual program students who met 

criteria for English proficiency and are in monitoring or post-monitoring phases.  For the 
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Spanish reading analysis, there are three dichotomous, time-variant indicators 

representing annual participation in transitional bilingual programs, one-way 

developmental programs, and two-way bilingual immersion programs.  In this study, 

students identified as pre-exit are coded based on the most recent program type they 

participated in—this was done because the original LUSD language acquisition program 

indicator did not specify to which program pre-exit students belong.14  Because the 

program variables are dichotomous and time-variant, they represent the average effect of 

program enrollment for any given year.  Student records missing the annual bilingual 

program indicator were not credited towards a specific program type.   

The English reading analysis is not based on a growth model.  Therefore, separate 

program type variables are time-invariant and represent the program that ELL students 

participated in during kindergarten (a similar approach was taken in Valentino and 

Reardon 2014).  The English reading analysis also includes a fourth category of ELL 

students—English immersion.  A separate variable tallies each student’s total years of 

exposure to his/her kindergarten program type through 2012–13.  For example, consider 

an ELL student who enrolls in a one-way program in 2007–08 (kindergarten) and 

remains enrolled through the 2008–09 school year, but moves to a two-way program in 

2009–10 and 2010–11.  This student’s kindergarten bilingual program type is coded as 

one-way, and his/her program enrollment duration is coded as 2 for his/her two-year 

duration in one-way programs.  
                                                           
14 Pre-exit students have entered an English-intensive phase of bilingual programming that is generally 
reserved for students who have met English language benchmarks and are in the process of preparing for 
program exit the following year.  The pre-exit phase is primarily open to traditional program students, 
although one-way students access it to a lesser extent.  To accurately reflect that the student remains in a 
bilingual program, I located each pre-exit student’s previous program type and credited them with an 
additional program year accordingly.  Students who participated in a non-bilingual program in the year 
prior to pre-exit status were coded as traditional program students because pre-exit is most commonly 
linked to traditional programs.   
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Grade (Spanish reading analysis only).  Grade marks students’ progression 

through school, accounting for annual student promotion or retention.  Substantively, the 

variable reflects average change in the Spanish reading outcome across grade levels.  

Instead of including the grade measure as a continuous variable, I included grade as an 

ordinal variable in the Spanish reading analysis.  This allows greater insight into the 

degree of Spanish reading growth associated with each grade level, which likely is not 

uniform.     

Characteristics of school experience.  Part of the identification and placement 

process for ELL students involves assessing their English instructional level. Students’ 

English instructional levels are scored upon kindergarten registration, and at the end of 

every school year thereafter (LUSD 2011a).  This establishes a baseline measure of 

English ability that informs classroom placement for the upcoming school year.  Each 

student’s instructional rating as of kindergarten was extracted for this study, and it serves 

as an indicator of baseline English ability upon school entry.  English instructional level 

is treated as an ordinal variable with maximum value of 3, and a minimum value of 1.15   

There are two campus-level indicators included in the analyses.  First, students’ 

annual attendance at a magnet school is included in the Spanish analysis as a 

dichotomous measure that is time-variant (note that the variable does not reflect a 

student’s participation in the magnet program).  Magnet school attendance in the English 

reading analysis is dichotomous but time-invariant, indicating whether the student 

attended a magnet campus in 2012–13.  The second campus-level indicator is the 

                                                           
15 The original English instructional level variable contained codes of 4 and 5 that applied exclusively to 
students in grades 3 and higher, and therefore were not applicable to the kindergarten cohort in this study.  
Two students with ratings of 4 and 5 were presumed to have erroneous entries, and were recoded to the 
mean value of 1.   
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percentage of bilingual students on campus, which results from dividing the total number 

of bilingual program participants by the total number of students on campus.  In the 

Spanish reading analysis, this measure is time-variant and continuous, accounting for the 

effect of the percentage of bilingual students on campus in a given year.  In contrast, the 

English reading analysis includes the percentage of bilingual student variable as a 

continuous, time-invariant measure for the 2012–13 academic year only. 

Demographic characteristics.   Socioeconomic status contains the following 

categories:  poverty (indicates that family income is below the federal poverty line), 

eligible for free lunch (family income below 130 percent of the federal poverty line), 

eligible for reduced-price lunch (family income 130%–185% of the federal poverty line), 

or not economically disadvantaged.  In the Spanish reading analysis, each category of 

socioeconomic status is a separate dichotomous variable, and it is time-variant.  The 

English reading analysis includes all categories of socioeconomic status, but it is based 

on students’ 2012–13 data only.  Immigrant status is coded based on each student’s status 

in kindergarten (1= born outside of the U.S., 0=U.S.-born).16  Female students are coded 

as 1, and males as 0.   Each student’s age (in months) is calculated based on the first day 

of kindergarten in 2007–08.  The age variable is centered based on the grand mean in the 

Spanish analysis, and separately, the English analysis. 

1.3.3. Methods 

The analysis begins with descriptive statistics that illustrate average student 

characteristics in reading achievement, school-based measures, and demographics.  To 

                                                           
16 LUSD classifies students as immigrants if they are between 3–21 years old, were born outside of the 
U.S., have not attended school in the U.S. for the past three years.  All students in prekindergarten through 
grade 1 who were born outside of the U.S. are classified as immigrants; however after three years, students 
are recoded as non-immigrants.   
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model growth in Spanish reading performance over time, I used a cross-classified random 

intercept growth model.  Cross-classified models are an outgrowth of multilevel models, 

which statistically adjust predicted outcomes based on the clustering of observations at 

various levels (Raudenbush and Byrk 2002).  For the current analysis, the cross-classified 

growth model predicts aggregate rates of Spanish reading growth, while also accounting 

for within-student variation in these trajectories over time (level 1), variance between 

students (level 2), as well as variance due to campus-level effects (level 3).  Cross-

classification at level 3 is necessary because ELL student mobility across campuses 

interrupts the hierarchical nested structure of the data (Rabe-Hesketh and Skrondal 2012).  

Figure 1.2 illustrates the structure of the dataset that prompted cross-classification 

models.  In contrast, the English reading model measures ELL achievement at one time 

point.  To predict ELL students’ average grade 5 scale score on the English reading 

subtest, I ran a cross-classified, two-level random intercept model, accounting for 

between-student (level 1) variance and campus-level variance in the outcome (level 2).   

Spanish reading growth between kindergarten and grade 3.  Equation 1 presents 

the level 1 model of the Spanish reading analysis.  The within-person level 1 model 

includes repeated observations over time t, which accounts for individual variation in the 

slope of Spanish reading achievement growth.  The value for gsc represents the effect of 

grade level (as a measure of time) for student s in campus c.  The level 1 equation (based 

on notation by Raudenbush and Bryk [2002]) models Ytsc as Spanish reading 

achievement at time t for student s in campus c:    

Ytsc= π0sc + π1sc(g)tsc + еtsc          

Equation 1.1-Level 1 Model for Spanish Reading 
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The notation π0sc is the Spanish reading achievement of student s in campus c at time 0 

or kindergarten (the intercept).  The value π1sc(g)tsc is the Spanish reading growth rate 

across grade levels for student sc.  The level 1 random effects are modeled in еtsc, 

which represents the variation in Spanish reading growth for student s over time t in 

campus c, compared to the predicted average growth across all students.   

The level 2 equation models level 1 coefficients as outcomes at the student 

level, representing between-person variation in Spanish reading growth.   

πpsc = βp0c + 
𝑄𝑄
𝛴

𝑞 = 1
βpqc Xqsc +  rpsc       

Equation 1.2-Level 2 Model for Spanish Reading 

For each within-student effect or πpsc, βp0c represents the mean Aprenda reading 

achievement at time=0 (intercept) in school c.  Xqsc is a student characteristic that 

predicts the within-student effect of πpsc, βpqc is the coefficient that illustrates the 

direction and strength of the association between student characteristic Xqsc and πpsc; 

and rpsc is a level-2 random effect that represents the deviation of student s’s level-1 

coefficient in school c or πpsc, from its predicted value based on the level-2 model (see 

Raudenbush and Byrk 2002: 231–232).   

 The level 3 model is as follows:   

βpqc = γpq0+ 
𝑆𝑄𝑞
𝛴

𝑠 = 1
γpqs Wsc +  upqc       

Equation 1.3-Level 3 Model for Spanish Reading 

Here, each level 2 coefficient, βpqc, is predicted by campus characteristics.  The 

intercept of the campus-level model for βpqc is γpq0.  Wsc represents a campus-level 

predictor, and γpqs indicates the strength and direction of the association between 
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predictor Wsc and outcome βpqc.  Lastly, upqc reflects the deviation of each campus on 

outcome βpqc from its predicted value based on the campus-level model (Raudenbush 

and Byrk 2002:232–233).  I used the mixed command in Stata to analyze these 

models, and likelihood ratio tests to determine the goodness-of-fit of successive 

models. 

English reading achievement in Grade 5.  I used a random intercept multilevel 

model to estimate the average grade 5 reading achievement of students in the ELL 

kindergarten cohort of 2007–08, accounting for student- and campus-level random 

effects. The model is conditioned on programmatic and demographic characteristics.  

The level 1 model is as follows, modeling Ysc as the observed one-time English 

reading achievement of student s at campus c: 

Ysc= ẞ0c + ẞ1cX1sc…+ ẞqcXqsc + rsc         

Equation 1.4-Level 1 Model for English Reading 

Equation 4 contains ẞ0c representing the intercept for the reading achievement at 

campus c, and Xqsc identifies student characteristics that are associated with the 

outcome.  The value ẞqc indicates the strength and direction of the relationship 

between the Stanford 10 reading outcome in campus c and student characteristic Xq.  

Level 1 errors are modeled in rsc, and are assumed to be independent and normally 

distributed with common variance (Rabe-Hesketh and Skrondal 2012; Raudenbush and 

Byrk 2002:100–103).   

Level 2 models campus variation in grade 5 Stanford reading achievement: 

ẞqc = γq0 + γq1W1c + γqzqWzqc + uqc       

Equation 1.5-Level 2 Model for English Reading 
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ẞqc is an outcome that depends on a set of campus-level variables or Wzqc.  Variables 

γqzq represent the effect strength and direction of the campus variables, Wzqc, on the 

between-student relationships captured by ẞqc (see Raudenbush and Byrk 2002: 231–

233).  Lastly, uqc is a level-2 random effect that represents the deviation of campus c 

from the predicted model.  

1.4. Results 

1.4.1. Descriptives 

 Spanish reading analysis.  Table 1.3 presents summary statistics including 

annual reading achievement, school-based characteristics, and demographic trends for 

the Latino ELL kindergarten cohort of 2007–08.  Students are grouped according to 

their initial bilingual program type.  Presenting the data in this manner helps gauge 

basic trends across ELL students based on where they began their bilingual program 

experience.  Because these summary statistics do not adjust for covariates, they should 

not be interpreted as having a causal association with the Spanish reading outcome.   

As of kindergarten, most students enrolled in one-way (51 percent) or 

transitional programs (46 percent), and substantially fewer participated in two-way 

programs (3 percent).  The small sample size of two-way program students is due in 

part to the limited availability of two-way programs in LUSD in 2007–08.  In recent 

years, LUSD expanded its implementation of two-way programs, and by 2015-16, the 

district will spread two-way programs to a total of 50 campuses (LUSD 2014).  

Between kindergarten and grade 3, between 30 (one-way) to 39 (transitional) percent 

of cohort students left their initial bilingual program (changing or exiting bilingual 
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programs, or leaving LUSD entirely).17  LUSD’s ELL student mobility out of their 

original bilingual programs is relatively high compared to Valentino and Reardon’s 

(2014) study that reported roughly 95 percent of its elementary participants remained 

in their kindergarten program type for at least five years.   

The descriptive data construct a narrative that differentiates two-way program 

students from transitional and one-way students in the sample.  The data show that 

Aprenda 3 Spanish reading scale scores gradually increase over time, reflecting 

students’ increase in knowledge.  In kindergarten, one-way students earned the 

highest average Spanish reading scores, and two-way students had the lowest average 

performance.  However, by second grade in 2009–10, two-way students’ scores 

surpassed their one-way and transitional peers by a margin of 2.4–4.3 scale points, 

and a margin of .8–1.8 scale points in grade 3.    

Worth noting is that two-way students also maintain advantages on 

characteristics associated with academic performance among ELLs—baseline English 

ability (Lindolm-Leary and Hernandez 2011) and socioeconomic status (Hakuta, Butler, 

and Witt 2000; Rumberger and Larson 1998).  The proportion of two-way students 

earning the two highest English instructional ratings of 2 (.190) or 3 (.028 percent) 

was more than double the proportion of transitional and one-way students earning 

equivalent ratings.  As of kindergarten, there were proportionately more two-way 

students in the non-economically disadvantaged (.070) and reduced lunch status 

(.120) categories, compared to one-way and transitional students (both groups at 

                                                           
17 The main driver of mobility out of students’ initial program is not due to ELLs becoming English 
proficient.  A total of six students exited ELL status by meeting English proficiency criteria.   
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proportions of .024–.029 non-economically disadvantaged and .082–.088 reduced 

lunch status).    

Aggregate trends among two-way students also differentiate across campus-

level indicators.  In 2007–08, ELL students attended campuses where nearly 49 

percent of the student population participated in a bilingual program.  For the first 

two years of elementary school, only one-way students attended campuses with a 

majority bilingual student presence. By grades 2 and 3, two-way students attended 

campuses with even greater percentages of bilingual students on campus (over 60 

percent, compared to 52 percent among one-way students and 44 percent for 

transitional students).  Considerably higher proportions of two-way students also 

attended magnet campuses across years (between .583–587), compared to one-way 

(.215–.226) and transitional students (.201–.214).    

English reading analysis.  Descriptive statistics for the English reading 

analysis are presented in Table 1.4, which includes an additional program category 

for students who entered English immersion in kindergarten.  Across the sample of 

4,336 students, approximately 46 percent of students first participated in transitional 

programs, 46 percent attended one-way, 2 percent enrolled in two-way, and 6 percent 

entered English immersion. Students who began kindergarten in one-way programs 

stayed in these programs approximately 4.24 years, which is slightly longer than 

students in transitional (4.10 years) or two-way programs (4.09 years).  The 

interpretation for English immersion students is slightly different.  Because ELL 

students who opted out of bilingual programs are coded as such only until they 

become reclassified as English proficient, immersion students’ average program 
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tenure of 3.27 years indicates how long students took to become reclassified as 

English proficient.18   

The English reading sample reveals aggregate trends in achievement and 

English instructional ratings that differ from trends reported in the Spanish reading 

sample.  This is due in part to selectivity in the English reading sample.  The sample 

contains a smaller representation of the original 2007–08 ELL kindergarten cohort, 

namely those students who remained in LUSD five years later in 2012–13.  Students 

who initially enrolled in two-way programs earned the highest average English 

reading scale scores in grade 5 (652.48), followed by English immersion students 

(648.65)—one-way (643.29) and transitional (643.58) students performed nearly on 

par with each other.  Compared to other programs, a substantially higher proportion 

of students in one-way programs (.913) earned the lowest kindergarten English 

instructional rating.  English immersion had by far the largest proportion of students 

(.207) earning the highest instructional rating of 3, compared to two-way (.028), one-

way (.012), and transitional (.013) programs.  This suggests that, on average, ELL 

students with the greatest baseline English skills in kindergarten were the most likely 

to opt out of bilingual education.  Interestingly, the proportion of students who were 

retained in elementary school was substantially higher among English immersion 

students at .135, compared to .068 among transitional students, .055 for one-way, and 

.028 among two-way students.   

On average, ELL students attended schools where 46 percent of students are 

bilingual program participants.  Compared to other programs, students who first 

                                                           
18 In contrast, dual language program students remain in their respective programs even after 
becoming reclassified as English proficient. 
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enrolled in one-way (49.73 percent) and two-way programs (55.34 percent) attended 

schools with slightly higher percentages of bilingual students in 2012–13.  English 

immersion students attended schools with decidedly lower proportions of bilingual 

students (approximately 35 percent). Approximately 57.4 percent of two-way students 

attended magnet campuses in 2012–13, compared to 38 percent among English 

immersion, 24.2 percent of one-way students, and 21.6 percent of transitional 

students.  This may prove to be a source of advantage for two-way students, 

compared to students who were not exposed to magnet schools in any capacity. 

The remaining demographic characteristics of the sample place students who 

first participated in two-way and English immersion on similar economic foundations.  

In 2012–13, slightly higher proportions of English immersion (.079) and two-way 

(.102) students were not economically disadvantaged, compared to other bilingual 

programs (one-way=.035, transitional=.030).  Across the sample, between 6–8 

percent of students first enrolled in transitional, one-way, and two-way programs are 

immigrants, compared to 3 percent among English immersion students.  Between 47–

50 percent of students across all program categories are female.  Although these 

descriptive statistics cannot imply causality, they offer useful explanatory information 

to better understand the relationship between reading achievement outcomes and 

bilingual program types.   

1.4.2. Spanish-language Reading Growth Between Kindergarten and         

          Grade 3 

 Table 1.5 presents a series of three-level random intercept growth models that 

predict reading scale score growth for ELL students across grade levels.  This modeling 
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approach is based on the premise that average reading growth varies significantly across 

campuses (level 3), between students (level 2), and within students over time (level 1).  

The random intercept approach allows Spanish reading growth to vary between the three 

levels, but within levels there is consistent variance in reading growth, net of covariates.   

The initial model without covariates (not shown) reports that the average 

kindergarten Spanish reading score is 578 scale points.  The random effects parameters 

show substantial within-student variation that accounts for roughly 51 points of deviation 

in the outcome.  There is considerably less variation between students (nearly 19 points) 

and between campuses (14 points).  The statistical significance of these random 

parameters confirms that the data are clustered across each of the three levels included in 

the model.  To conduct analyses without these clusters would severely misestimate the 

standard errors in the model, increasing the likelihood of type I errors (reporting 

statistical significance when none exists).  

Model 1 adds an integral time component to the growth model, which is grade 

level.  Including an ordinal measure of grade illustrates the difference in mean Spanish 

reading growth across specific grade levels.  The average kindergarten reading score (the 

constant) drops to 522 scale points with the inclusion of grade level indicators, suggesting 

that grade level accounts for a portion of the variance in ELL students’ average 

performance.  Relative to the average kindergarten score, ELL students’ scores increase 

unevenly by 64 points in grade 1, 75 points in grade 3, and 105 points in grade 3.  

Random effects drop precipitously at level 1 (within-students), and moderately at level 3 

(between campuses), suggesting that grade level explains some variation at these levels.  

However, the random effects between students (level 2) increase by nearly 10 points.   
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Previously-suppressed variation between students may have been alleviated by adjusting 

the model for grade-specific growth in Spanish reading.    

 Model 2 includes the primary independent variable of interest—bilingual program 

type.   This is a time-variant measure of students’ annual program participation.  The 

inclusion of bilingual program type indicators has a negligible influence on the intercept 

and the main effects of grade level.  Compared to transitional students, those in two-way 

students had significantly higher Spanish reading gains (ẞ=6.295, s.e.=3.032), and one-

way students demonstrated similar performance as transitional students (ẞ=.680, 

s.e.=1.284).   This offers moderate, preliminary support to the Selective Acculturation 

Hypothesis, in that only two-way has a performance advantage over transitional program 

students.  One-way reading growth is on par with transitional students, which supports 

the Consonant Acculturation Hypothesis.  Random effects change slightly but are largely 

consistent with Model 1, meaning that program participation measures do little to account 

for the variance in reading growth across any of the three levels.  A likelihood ratio test 

shows that Model 2 is not a significant improvement in fit from Model 2 (chi2[2]= 4.29, 

p= .117); however because of the centrality of these variables to the research questions, 

the bilingual program variables are retained in the analysis.   

To account for additional characteristics that impact Spanish reading growth, 

Model 3 is conditioned on control variables related to school experiences and 

demographics.   The introduction of these covariates leads to a moderate reduction in the 

size of coefficients for the intercept and bilingual program variables.  Two-way programs 

maintain a positive coefficient (ẞ=4.429, s.e.=3.023), but it is no longer statistically 

different than the effect of transitional programs; one-way students now reach slightly 
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lower Spanish reading growth (ẞ= -.092, s.e.=1.312).  Theoretically, because the sample 

in this analysis is comprised of a full student census, mean differences are reflective of 

substantive differences in the student population.  Nonetheless, these findings do not 

support the Selective Acculturation Hypothesis. 

Indicators for school-based effects were also included in Model 3.  Compared to 

students who entered kindergarten with the lowest English instructional rating of 1, 

students rated a 2 earned significantly higher Spanish reading gains in the amount of 15 

points, and students with English instructional levels of 3 showed nearly 20 points of 

reading growth across grade levels.  Students with higher baseline English skillsets 

appear to make the greatest Spanish language gains across grades.  The percent of 

bilingual students on campus has a slight, positive influence on average growth in 

Spanish reading, while attending a magnet campus has a net negative influence on 

Spanish reading growth, but it is not statistically significant.   

Spanish reading growth is also influenced by demographic factors in Model 3.  

Compared to students who are not economically disadvantaged in a given year, students 

who receive free lunch or who are in poverty experienced lower Spanish reading gains 

across grades.  However, only students in poverty had significantly lower reading growth 

than non-disadvantaged students.  Additional findings include:  students who started 

kindergarten at an above-average age are associated with significantly higher Spanish 

growth, immigrant students significantly outperform non-immigrants, and females 

significantly outperform males.   Random effects also remain consistent with Model 2, 

with a relatively small increase in deviation between students at level 2, and marginal 

increases in between-campus and within-student deviation.  A likelihood ratio test 
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indicated that Model 3 is a significant improvement in fit over the previous model 

(chi2[10]= 496.15, p<.000).   

Model 4 in Table 1.5 includes significant interactions between grade level and 

other covariates—it also reflects a significant improvement in fit over Model 3 (chi2[24]= 

380.27, p<.000).   The constant increases slightly, indicating that the average 

kindergarten Spanish reading score is 516, net of the covariates in the model.  Reading 

growth drops slightly across grades 1 and 2, but remains statistically significant.  Of 

particular interest are the interactions between grade level and annual program 

participation.  The main effect of one-way programs becomes positive and significant, 

relative to transitional programs.  However, relative to one-way students’ performance in 

kindergarten, there is a statistically significant decline in reading growth by grade 1 (ẞ= -

2.825, s.e.=1.178)  and in grade 3 (ẞ= -5.640, s.e.=1.367).  Interactions between two-way 

programs and grade level are not statistically significant and therefore not included in 

Model 4.  The main effect for two-way participation remains positive, though it does not 

significantly vary from transitional students.  These findings do not support the Selective 

Acculturation Hypothesis in that there is no uniform advantage across dual language 

program types (two-way and one-way); moreover, there is a significant performance 

decline for one-way students across grade levels.  Instead, the Spanish reading analysis 

supports the Consonant Acculturation Hypothesis. 

Figure 1.3 (Appendix B) contains an illustration of the interaction between grade 

level and bilingual program type in Model 4, holding all covariates at their means.  There 

is an overall positive trend in Spanish reading growth across grade levels, with a 

particularly steep slope between kindergarten and grade 1.  However, by grade 2, one-
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way students’ Spanish reading performance begins to decline relative to transitional 

students.   Given the context of previous studies that found a net loss in Spanish skills 

over time regardless of bilingual program type (Proctor, August, Carlo, and Barr 2010), 

the fact that two of LUSD’s three bilingual programs did not report declines in Spanish 

skills over time is a sign of reasonable success.  Nonetheless, the driving mechanisms 

behind the decline in one-way student performance warrants further inquiry.  

Specific covariates in the analysis show distinct trajectories across grade levels.  

The positive reading growth among students with higher kindergarten English 

instructional levels, as well as entering kindergarten at a higher than average age, 

decelerate across grade levels.  In contrast, the positive immigrant status effect remains 

strong and significant over time.  Lastly, the negative main effect of attending a magnet 

campus in kindergarten becomes statistically significant and positive in later grades.  This 

speaks to the positive influence of magnet school attendance regardless of an individual 

student’s magnet designation.   

1.4.3. English-language Reading Performance in Grade 5 

Table 1.6 includes the results of a two-level random intercept model predicting 

average English reading achievement on the grade 5 Stanford test.  The average Stanford 

score in grade 5 is 644 scale points, based on an intercept model (not shown).  There is 

significant clustering in the data, reflecting a 7-point deviation in reading achievement 

based on variance in effects between campuses (level 2).  The residual of nearly 30 scale 

points identifies the remaining student-level variation (at level 1) that has not been 

explained by the model.   
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Model 1 includes the primary indicator of interest for the analysis—kindergarten 

program type (including English immersion).  The inclusion of this variable increased the 

grade 5 reading achievement intercept to 645 points.  Students who first enrolled in two-

way programs score approximately 10 points higher than transitional students; however 

one-way students score approximately 2 points below transitional students.  Both effects 

are statistically significant.  Although English immersion students earn slightly higher 

scores than transitional students, the effect is not significant.   Between-campus and 

between-student variance are consistent with the intercept model, and a likelihood-ratio 

test confirms that Model 1 has an improvement of fit (chi2[3]= 19.97, p<.000).   

Model 2 introduces program exposure, or the number of years that students spent 

in their original program type.  This model reflects a significant improvement in fit over 

Model 1 (chi2[5]= 700.45, p<.000).  I include program exposure as an ordinal measure in 

order to paint a clearer picture of the specific program exposure necessary for ELLs to 

reap the greatest achievement benefits in grade 5 English reading.  The effect of program 

years/exposure in this model is assumed constant across program types.  Adding program 

exposure to the model fully explains the significant effect of one-way participation, 

however the positive effect of two-way participation remains strong and significant.  

Compared to students who only spent one year in their respective programs, students who 

spent two or three years in the same program did not have significantly higher English 

reading performance in grade 5.  ELLs who spent four years in their programs earn 

significantly higher English reading scores that are, on average, 8 points greater than 

students who spent one year in their original program.  However, students who spent five 

or six years in their original program type, on average, earn reading scores that were 
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between 11 and 34 points below the scores of students who spent just one year in their 

programs.  These preliminary results lend partial support to the Selective Acculturation 

Hypothesis on the basis of two-way students’ advantage in grade 5 reading achievement.  

However, lower achievement among students with the longest program exposure (across 

all program types) runs counter to each of the hypotheses, because they predict higher 

average reading scores in grade 5 across categories of greater program exposure.  Level 1 

residuals decline marginally, suggesting that the model accounts for slightly more of the 

between-student variance in English reading performance than Model 1.  The level 2 

residuals increase slightly, indicating slightly higher campus-level variance in the model.   

Model 3 introduces student- and school-level covariates into the prediction of 

English reading achievement in grade 5.  The average English reading score among ELLs 

increases to 658 points.  On average, ELL students who entered one-way or English 

immersion in kindergarten earn reading scores in grade 5 that are on par with transitional 

students—neither program effect is statistically significant.  In contrast, the positive 

effect of two-way participation in kindergarten remains significant—two-way 

participants score nearly 8 points higher than students who first enrolled in transitional 

programs.  The influence of program exposure remains robust to the addition of 

covariates in Model 3.  Students who participated in their original programs for at least 

four years score significantly higher in English reading than students with one year of 

program participation; however, participating in programs for five or six years has a 

significant and negative impact on average English reading scores in grade 5.  Figure 1.4 

(Appendix B) presents a bar graph of Model 3, illustrating the effect of program exposure 

and program type on English reading in grade 5 (covariates are held at their mean).  
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Throughout the distribution of program exposure, two-way students have higher reading 

scale scores than the other programs. 

Relative to students who scored a 1 on the English instructional rating scale, 

students who scored a 2 or 3 earn significantly higher English reading scale scores by 

grade 5.   Moreover, grade retention is linked to a significant 34-point decline in average 

reading performance in grade 5.  Generally, as levels of economic disadvantage 

increases, students’ average English reading scores decline, particularly for LUSD’s most 

disadvantaged students.  Relative to students who are not economically disadvantaged, 

students in poverty have a 9-point deficit in English reading performance.  A significant, 

positive effect is noted among students who entered kindergarten at above-average ages.  

School-level covariates for the percentage of bilingual students on campus and magnet 

school attendance do not yield significant influences on English reading achievement.  

Overall, Model 3 is a significant improvement in fit over Model 2 (chi2[11]= 522.52, 

p<.000), and level 1 and 2 variance estimates remain consistent with the previous model.   

As it stands, Model 3 supports the Selective Acculturation Hypothesis in light of 

the positive impact of two-way program participation relative to transitional students.  

Findings that English immersion and one-way students perform on par with transitional 

students loosely support the Consonant Acculturation Hypothesis.  However, a critical 

aspect of the analysis remains unaddressed—whether the effect of extended program 

exposure varies across bilingual program types.  In considering this further, Table 1.6a 

presents an extension of the English reading models presented in Table 1.6.  Specifically, 

Model I in Table 1.6a includes a series of interaction effects between kindergarten 

program type and years of program exposure.   
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To be clear, Model I raises potential methodological concerns.  Based on the 

coding of kindergarten bilingual program type and program exposure (see Table 1.1), the 

two variables are endogenous.  The kindergarten bilingual program measure is based on 

students who have at least a “1” value in the program exposure variable.   Moreover, all 

students in the sample have at least one year of program exposure—there is no natural 

zero in that indicator.  While scholars may disagree on the level of methodological 

concern this endogeneity warrants, it is important to make note of it prior to examining 

Model I.   

The inclusion of interaction effects between program type and exposure in Model 

I significantly improves fit over Model 3 in Table 1.6, (chi2[15]= 32.49, p=.006).   The 

coefficients across the main effects categories of program exposure indicate the effect of 

program exposure for transitional students.  Compared to students with one year of 

program exposure, transitional students with three or four years of program duration have 

significantly higher average English reading scores in grade 5.  Consistent with the prior 

model, program durations of five and six years are linked to significantly lower average 

English reading performance.  Two-way students’ average English performance is 

consistently higher than transitional students, but the effect is not statistically significant.  

Except for one-way students with three years of program exposure, one-way students 

generally earn lower grade 5 English reading scores compared to transitional students.  

These findings support the Consonant Acculturation Hypothesis.   

The trends among English immersion students merit discussion.  English 

immersion students with one year of program exposure show significantly higher grade 5 

reading achievement than transitional students.  However, this advantage disappears 
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among English immersion students with three or more years of program exposure; 

students in these categories earn significantly lower English reading scores in grade 5 

(than transitional students).  As mentioned previously (in the Methods Section), the 

program exposure variable for English immersion students merits a slightly different 

interpretation—it indicates the number of years students needed to become fully English 

proficient.  Thus, the negative influence of program exposure for English immersion 

students has a basis in achievement—students who became English proficient first are 

also more likely to have higher grade 5 reading performance than students who reached 

proficiency in later years.  Figure 1.5 (Appendix B) illustrates average grade 5 English 

reading scores across groups based on program exposure and program type.  The primary 

difference between Graphs 3 and 2 is the initial English immersion advantage among 

students with one and two years of program exposure.   

In the interest of gathering further information on the mechanisms behind the 

decline in average reading performance among students with longer program 

participation, supplemental Tables 7 and 8 (Appendix A) offer summary statistics that 

categorize ELLs across years of program exposure.  Across program types, most students 

participated in their original programs for between four and five years, with the exception 

of English immersion students.  Of particular interest is that relatively few students—

only 11 percent—attended their original programs for the duration of elementary school 

(six years).  This was true even among students in dual language programs that are 

designed to last through grade 5.  As Table 8 shows, among students in programs 5 to 6 

years, well over 90 percent earned the lowest English instructional rating.  Additionally, 

students in their original program type for six years have an overwhelmingly high 
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retention rate of 25 percent, which is over twice the retention of any year prior.  These 

summary statistics offer further evidence that the comparatively low grade 5 reading 

achievement among students with greater program exposure is associated with lower-

achieving students remaining in the programs longer than higher-achieving students.   

   1.5. Discussion  

In an environment of high stakes achievement standards, public education faces 

the indisputable challenge of establishing policies that guide ELLs to expeditious English 

language acquisition.  Questions of whether and how to harness the Spanish skillsets that 

ELL students already possess remains at the heart of bilingual education, and there is 

substantial variation in how school districts manage the issue.  I argue that the most 

prevalent language acquisition approaches in the country—transitional bilingual, one-

way and two-way dual language programs, and English immersion—contribute not only 

to ELL student achievement trends, but they also belong to a broader, sociological 

process of acculturation among Latino youth.  Applying the acculturative framework of 

segmented assimilation theory to bilingual programs helps us better conceptualize how 

programs situated across an additive to subtractive bilingual spectrum steer students into 

specific acculturative pathways (selective, consonant, or dissonant).  More importantly, 

by nesting bilingual programs within this acculturative framework, we can empirically 

test whether the premise of bilingual/bicultural advantages in segmented assimilation 

rings true within the context of bilingual education.   

The Spanish reading analysis found evidence of consonant acculturation in LUSD 

bilingual programs.  Transitional programs with somewhat limited levels of additive 

bilingualism increased Spanish reading performance as did fully additive two-way 
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programs.  However, there was significantly lower growth among one-way programs.  

Two-way students generally showed higher aggregate Spanish reading growth than 

transitional students.  Two-way program students’ initial performance advantages in 

Spanish reading growth were linked to student-level covariates—two-way programs had 

higher proportions of non-economically disadvantaged ELL students, as well as students 

with the highest baseline English skillset (see Table 1.3).   Both economic advantage 

(Hakuta, Butler, and Witt 2000; Rumberger and Larson 1998) and baseline language 

ability (Lindolm-Leary and Hernandez 2011) have been linked to higher academic 

achievement among ELLs.   

What remains unclear are the mechanisms behind one-way program participants’ 

decline in Spanish reading growth across grades.  I hypothesized that one-way 

participants would attain higher Spanish reading growth than transitional students due to 

the additive bilingual nature of the program.  Previous research also suggested that one-

way students performed above transitional students in achievement measures (Thomas 

and Collier 2002).   Summary statistics in Table 1.3 showed that one-way students began 

kindergarten with higher baseline Spanish reading achievement than other groups, but 

their average achievement by grade 3 was generally on par with transitional and two-way 

students.  This alone suggests that one-way students experienced less reading growth than 

the other program participants.  Nonetheless, given that the instructional time spent on 

English and Spanish, and the overall program content of each bilingual program in LUSD 

is equivalent in grades prekindergarten through 3, the negative trend in Spanish reading 

growth among one-way students warrants further inquiry in future studies.   
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The English reading analysis was structured differently from the Spanish 

analysis—rather than a longitudinal growth model, it measured the one-time average 

reading achievement of ELL students in grade 5.  After adjusting the multilevel models to 

allow for different trends in program exposure across specific bilingual programs (Model 

I in Table 1.6a), the results of the English reading analysis aligned with the Consonant 

Acculturation Hypothesis much in the same way that the Spanish analysis unfolded.  

Compared to transitional students’ reading achievement across years of program 

exposure, two-way students maintained a performance edge in grade 5 reading 

achievement.  Among students with only one or two years of program exposure, English 

immersion students earned the highest grade 5 reading scores.  However, Figure 1.5 

shows that two-way students with three and four years of program exposure 

outperformed all other programs on the grade 5 English reading assessment.   

The English analysis highlights the negative influence of program exposure 

beyond four years—this effect is present across all program types, and especially among 

English immersion students.   The negative program exposure effect among students with 

five and six years of participation is largely attributable to low-achieving students 

remaining in their original programs for longer periods of time.  This is a unique finding 

in bilingual research, as the majority of studies restrict their samples to include only full-

term bilingual participants (Gersten and Woodward 1995; Lopez and Tashakkori 2006; 

Ramirez et al. 1991 a, b).  The current study allows program exposure to vary—which is 

a more realistic representation of what happens across schools.  Following the 2007–08 

LUSD cohort over time, we learned that even among programs designed to last through 

the end of elementary school (namely, two-way and one-way dual language programs), 
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very few students actually remain in the programs that long.  Moreover, students who 

remain in their bilingual programs for five and six years tend to have lower achievement, 

as evidenced by their poorer baseline English instructional ratings, and a greater 

incidence of retention.    

 Broadly stated, the findings of this study illustrate that ELL student achievement 

can flourish even in presence of an environment with limited additive bilingualism.  

Although theories of segmented assimilation and additive bilingualism assert that full 

bilingualism promotes the highest student outcomes (Portes and Rumbaut 1996, 2001; 

Cummins [1986]2001), this study found that in LUSD, comparatively more limited 

models of bilingualism in the form of transitional programs led ELL students to positive 

reading outcomes.  Moreover, the fully additive one-way program model was sometimes 

linked to significantly lower reading achievement.  As it relates to Spanish reading 

outcomes, it is possible that ELL students access Spanish linguistic resources outside of 

school, which could promote a more equivalent trajectory in Spanish reading growth over 

time.  Portes and Rumbaut (2001) argued that the responsibility of native language 

transmission falls largely upon families and co-ethnic communities when school 

resources for students’ native language are insufficient.   

 In further considering the benefits of transitional programs with somewhat limited 

degrees of bilingual and bilcultural bent, the specificities of LUSD bilingual program 

design must be taken into account.  As a district, LUSD incorporates a fully additive 

orientation in its bilingual program policies and goals.  Moreover, the “limited” additive 

component in transitional bilingual programs is nonetheless designed to provide ELL 

students with three full years of instruction in both Spanish and English.  While the 
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additive nature of transitional programs is limited when compared to LUSD one-way and 

two-way dual language programs that are designed to offer Spanish instruction through 

grade 5, transitional programs nonetheless employ substantial Spanish instructional 

components in grades prekindergarten through 3.   

The study’s findings should also be interpreted within the context of its 

limitations.  Although the Spanish reading analysis is fully based on longitudinal data, the 

English analysis is based on reading achievement in grade 5 alone.  Longitudinal English 

reading data would offer a more compelling, robust argument in specifying the impact of 

bilingual program participation over time.  Moreover, the significant random effects 

parameters across the Spanish and English reading analyses indicate that unexplained 

levels of variation exist in both models.  Whereas the HERC database provides a through 

accounting of demographic, achievement, school contextual variables, it cannot account 

for factors such as parents’ education (Hakuta et al. 2000; Lindolm-Leary and Hernandez 

2011), students’ schooling outside of the U.S. (Thomas and Collier 2002), and qualitative 

characteristics of teacher-student interactions and teacher expectations (Ramirez et al. 

1991; Valenzuela 1999).  These factors likely yield additional influence on the 

relationship between bilingual programs and student achievement.  

 The prevalence of the bilingual education debate in public schools signals that the 

institution of education is grappling with the idea that immigrant groups (and their U.S.-

born descendants) are redefining the American mainstream and reshaping the ways that 

our institutions must work (Alba and Nee 2003; Linton 2004; Linton and Jimenez 2009).  

Arguably, in an increasingly connected and multicultural world, bilingualism becomes 

the assimilative end-point rather than English monolingualism (Linton 2004; Linton and 
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Jimenez 2008).  However, the variability in forms of bilingual programs accessible in 

public schools proves that there are conflicting assessments of the value in developing 

ELL students’ native languages.  Part of the irony in this is that schools often make vast 

efforts to promote foreign language instruction and bilingualism among English-

dominant students, while Spanish-speakers are often educated in a way that devalues and 

removes their native language skillset in the pursuit of English acquisition (Valenzuela 

1999).  The message gleaned from the current study indicates that within a context like 

LUSD that touts full bilingualism, bilingual programs with comparatively smaller 

Spanish components can nonetheless spur strong student achievement that is nearly on 

par with or in some cases above achievement of students in dual language programs.      
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Appendix A 
 

Table 1.1: Variable Descriptions for the Spanish Reading Analysis 

Variable Name Coding and Description 

Dependent Variable 
 Aprenda 3 reading scale score Continuous variable, range 001–999. 
ELL students are administered the Aprenda 3 
Spanish-language achievement test to measure 
their reading knowledge (primarily  reading 
comprehension and grammar).  Non-ELL students 
in dual language programs are also administered 
the Aprenda 3, but are not included in this analysis. 

Time-variant Independent 
Variables  

 

Grade Ordinal indicator, range 0–3; identifies the grades 
that each student was present in the sample 
(example: kindergarten=0, grade 1=1, grade 2=2, 
grade 3=3).  Kindergarten serves as the reference 
category. 

Annual Bilingual Program 
Participation 

 

        Traditional bilingual (ref.) 1=Student participated in a  traditional bilingual 
program during the academic year; 0= Student 
enrolled in another bilingual program. 

         One-way developmental 1=Student participated in a  one-way 
developmental program during the academic year; 
0= Student enrolled in another bilingual program. 

         Two-way bilingual imm. 1=Student participated in a two-way bilingual 
immersion program during the academic year; 0= 
Student enrolled in another bilingual program. 

Economic status 
       Non-economically disadv.     

      (reference) 
1=Family income is above the thresholds for 
reduced lunch for the school year; 0=Other. 

      Reduced lunch 1=Family income is between130 percent and 185 
percent of the poverty level for the school year; 
0=Other. 

      Free lunch 1=Family income is at or below 130 percent of the 
poverty level for the school year; 0=Other. 
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Table 1.1: Variable Descriptions for the Spanish Reading Analysis, continued 
Variable Name Coding and Description 
      Poverty 1=Family income for a given school year is below 

poverty line, eligible for Temporary Assistance for 
Needy Families, Pell Grant, Job Training 
Partnership Act Title II, or Food Stamps; 0=Other. 

Percent of bilingual students on 
campus 

Continuous variable, range 2.8–80.  Based on the 
campus a student attends during a given year, this 
measure indicates the percentage of the campus 
population that participates in any form of 
bilingual program.   

Attends magnet campus 1=Student attends a magnet campus during the 
specified academic year; 0=Other.  (The student 
may or may not be in the magnet program.) 

Time-invariant Independent 
Variables 

 

English instructional rating in 
kindergarten 

Ordinal variable, range 1–3; 1=preliterate or 
English reading level of approximately K–2, 
2=beginning or English reading level of 
approximately K–3, 3=intermediate or English 
reading level on par with grades 2–4.   

Immigrant 1=Student was born in a country other than the 
United States of America and its territories, and 
has attended a USA school for three years or less; 
0=Other. 

Female 1=Female; 0=Male 
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Table 1.2: Variable Descriptions for the English Reading Analysis 
Variable Name Coding and Description 
Dependent Variable  

Stanford 10 reading scale score in 
grade 5 

Continuous variable, range 001–999; 
The Stanford 10 reading subtest focuses on phonemic 
awareness, decoding, phonics, vocabulary, and 
comprehension.  The Stanford assessment is 
administered in spring of each academic year, with 
the exception of kindergarten, when it is administered 
in the fall. 

School-based Independent Variables  

Initial Program in Kindergarten  

     Transitional bilingual (reference) 1=ELL student enrolled in a transitional bilingual 
program during his/her kindergarten academic year 
2007–08; 0= Student enrolled in another bilingual 
program or English immersion. 

     One-way developmental 1=ELL student enrolled in a one-way developmental 
program during his/her kindergarten academic year 
2007–08; 0= Student enrolled in another bilingual 
program or English immersion. 

     Two-way bilingual immersion 1=ELL student enrolled in a two-way bilingual 
immersion program during his/her kindergarten 
academic year 2007–08; 0=Student enrolled in 
another program or English immersion. 

     English immersion 1=ELL student opted out of bilingual programs 
during his/her kindergarten academic year 2007–08; 
0=Student enrolled in a bilingual program. 

Years of initial program exposure Discrete variable, range 1–6 indicating the number of 
non-consecutive years that a student participated in 
the same bilingual program that he/she first enrolled 
in during kindergarten. 

English instructional rating in 
kindergarten 

Ordinal variable, range 1–3; 1=preliterate or English 
reading level of approximately K–2, 2=beginning or 
English reading level of approximately K–3, 
3=intermediate or English reading level on par with 
grades 2–4.   

Retention 1=Student was retained at least once during the 
sample time frame; 0=Student was never retained. 
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Table 1.2: Variable Descriptions for the English Reading Analysis, continued 
Variable Name Coding and Description 

Percent of bilingual students on campus 
in 2012–13 

Continuous variable, range 0–90.  Based on the 
campus a student attended during 2012–13, this 
measure indicates the percentage of the campus 
population that participated in any form of bilingual 
program.   

Attends magnet campus in 2012–13 1=Student attended a magnet campus during the 
specified academic year; 0=Other. 

Demographic-based Independent 
Variables 

 

Economic status as of 2012–13  
      Non-economically disadvantaged     
      (reference) 

1=Family income above thresholds for reduced lunch; 
0=Other. 

      Reduced lunch 1=Family income between130 percent and 185 
percent of the poverty level; 0=Other. 

      Free lunch 1=Family income at or below 130 percent of the 
poverty level; 0=Other. 

      Poverty 1=Family income below poverty line, eligible for 
Temporary Assistance for Needy Families, Pell 
Grant, Job Training Partnership Act Title II, or Food 
Stamps; 0=Other. 

Immigrant 1=Student was born in a country other than the United 
States of America and its territories, and has attended 
a USA school for three years or less; 0=Other. 

Female 1=Female; 0=Male 
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Table 1.3:  Descriptive Statistics for the ELL Kindergarten Cohort of 2007–08  through  
2010–11,  Spanish Reading Analysis (Standard Deviations in Parentheses) 

  Kindergarten Bilingual Program 

  

Transitional 
Bilingual 
(n=2,284) 

One-way 
Developmental 

(n=2,589) 

Two-way Bil. 
Immersion 

(n=142) 
Total 

(n=5,015) 

Dependent Variable          
Aprenda 3 Reading  
Scale Score  

        

   2007–08 522.544 525.235 519.000 523.833 
  (47.441) (49.060) (44.662) (48.225) 
   2008–09 586.009 588.07 583.007 586.994 
  (43.347) (47.923) (46.679) (45.878) 
   2009–10 597.054 598.909 601.333 598.136 
  (32.302) (33.335) (34.112) (32.902) 
   2010–11 627.340 628.283 629.117 627.908 
  (28.445) (28.032) (28.810) (28.231) 
Time-Variant 
Independent Variables         

School-based Indicators         

Annual Bilingual 
Program Participation         
   2007–08 1.000 1.000 1.000 1.000 
   2008–09 0.921 0.899 0.838 0.969 
   2009–10 0.821 0.795 0.746 0.881 
   2010–11 0.609 0.696 0.683 0.739 

Percent of Bilingual 
Students on Campus         
   2007–08 43.152 53.436 47.811 48.593 
  (16.182) (12.226) (15.808) (15.133) 
   2008–09 43.064 53.560 49.001 48.679 
  (15.355) (12.730) (15.301) (14.967) 
   2009–10 44.256 52.435 60.905 48.962 
  (14.194) (12.093) (19.909) (14.115) 
   2010–11 44.163 51.628 60.612 48.734 
  (13.590) (12.119) (20.542) (13.767) 
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Table 1.3:  Descriptive Statistics for the ELL Kindergarten Cohort of 2007–08  through  
2010–11,  Spanish Reading Analysis (Standard Deviations in Parentheses), continued 

  Kindergarten Bilingual Program 

  

Transitional 
Bilingual 
(n=2,284) 

One-way 
Developmental 

(n=2,589) 

Two-way Bil. 
Immersion 

(n=142) 
Total 

(n=5,015) 

Annual Attendance at 
Magnet School         
   2007–08 0.201 0.215 0.592 0.219 
   2008–09 0.203 0.224 0.587 0.224 
   2009–10 0.214 0.222 0.583 0.229 
   2010–11 0.213 0.226 0.583 0.232 
Demographic Indicators         
Economic Status         
2007–08         
   No Economic Disadv. 0.029 0.024 0.070 0.028 
   Reduced Lunch 0.088 0.082 0.120 0.086 
   Free Lunch  0.701 0.708 0.711 0.705 
   In Poverty  0.182 0.185 0.099 0.181 
2008–09         
   No Economic Disadv. 0.025 0.023 0.065 0.025 
   Reduced Lunch 0.086 0.085 0.138 0.087 
   Free Lunch  0.662 0.656 0.609 0.657 
   In Poverty  0.227 0.237 0.188 0.231 
2009–10         
   No Economic Disadv. 0.028 0.032 0.091 0.032 
   Reduced Lunch 0.067 0.067 0.144 0.069 
   Free Lunch  0.655 0.638 0.591 0.644 
   In Poverty  0.251 0.264 0.174 0.255 
2010–11         
   No Economic Disadv. 0.018 0.017 0.075 0.019 
   Reduced Lunch 0.059 0.065 0.058 0.062 
   Free Lunch  0.539 0.525 0.500 0.530 
   In Poverty  0.385 0.393 0.367 0.389 

         
         

     
     



 

 
 

65 

Table 1.3:  Descriptive Statistics for the ELL Kindergarten Cohort of 2007–08  through  
2010–11,  Spanish Reading Analysis (Standard Deviations in Parentheses), continued 

  Kindergarten Bilingual Program  

  

Transitional 
Bilingual 
(n=2,284) 

One-way 
Developmental 

(n=2,589) 

Two-way Bil. 
Immersion 

(n=142) 
Total 

(n=5,015) 
Time-Invariant 
Independent Variables     
School-based Indicators     
English Instructional 
Rating in Kindergarten         
   1 0.900 0.926 0.782 0.910 
   2 0.088 0.064 0.190 0.078 
   3 0.012 0.010 0.028 0.012 
Demographic Indicators         

Age upon kindergarten 
entry  (in months) 65.370 65.47 66.056 65.441 
  (3.765) (3.827) (3.840) (3.800) 
Immigrant Student 0.926 0.931 0.909 0.928 
Female  0.517 0.510 0.535 0.514 
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Table 1.4:  Descriptive Statistics for the Kindergarten Cohort of 2007–08 to 2012–13, English Reading 
Analysis (Standard Deviations in Parentheses) 

  Kindergarten Bilingual Program 

  

Transitional 
Bilingual 
(n=1,985) 

One-way 
Developmental 

(n=1,977) 

Two-way 
Bil.Immersion  

(n=108) 

English 
Immersion 
(n= 266) 

Total 
(n=4,336) 

Dependent Variable            
Stanford 10 Reading Scale 
Score 2012–13 (~Grade 5) 643.583 643.291 652.482 648.647 643.982 
  (30.472) (30.315) (26.124) (29.977) (30.316) 
School-based Independent 
Variables 

     Years in Initial Program 
Type 4.101 4.240 4.093 3.267 4.113 
  (1.322) (1.371) (1.437) (1.826) (1.400) 
English Instructional Rating 
in Kindergarten           
   1 0.818 0.913 0.796 0.579 0.846 
   2 0.169 0.075 0.176 0.214 0.129 
   3 0.013 0.012 0.028 0.207 0.025 
Retention 0.068 0.055 0.028 0.135 0.065 

Attended Magnet Campus in 
2012–13 0.216 0.242 0.574 0.380 0.245 
% of Bilingual Students on 
Campus in 2012–13 42.943 49.725 55.368 35.102 45.863 
  (15.452) (13.296) (22.862) (21.478) (15.844) 
Demographic-based 
Independent Variables           

Age upon kindergarten entry 
(in months) 

65.508 65.540 66.454 65.684 65.557 
(3.708) (3.781) (3.659) (3.69) (3.741) 

Economic Status in 2012–13           
   No Economic Disadv. 0.030 0.035 0.102 0.079 0.037 
   Reduced Lunch Recipient 0.059 0.070 0.120 0.113 0.069 
   Free Lunch Recipient 0.431 0.415 0.426 0.391 0.421 
   In Poverty  0.480 0.480 0.352 0.417 0.473 
Immigrant Student 0.074 0.062 0.083 0.030 0.066 
Female  0.494 0.501 0.482 0.466 0.495 



 

 
 

67 

Table 1.5  Three-level cross-classified random intercept models predicting reading achievement growth between kindergarten 
and grade 3 (18,108 student-years, 5,015 students) 
  Model 1 Model 2 Model 3  

  Estimate S.E. Estimate S.E. Estimate S.E. 
Constant 521.945*** 1.099 521.418*** 1.266 511.960*** 3.064 

Time-variant Indicators             
Grade (Ref.=Kindergarten)             
   1 64.315*** 0.541 64.334*** 0.542 64.346*** 0.544 
   2 75.209*** 0.568 75.230*** 0.569 75.288*** 0.575 
   3 105.392*** 0.619 105.392*** 0.619 105.660*** 0.639 
Annual Bilingual Participation             
(Ref.=Transitional)             
   One-way      0.680 1.284 -0.092 1.312 
   Two-way     6.295* 3.032 4.429 3.023 
Economic Status             
(Ref.=No Economic 
Disadvantage)             
   Reduced Lunch         0.496 1.824 
   Free Lunch         -2.730 1.679 
   In Poverty         -4.086* 1.769 
Attends Magnet Campus          -4.104 2.358 
% Bilingual Students on Campus         0.147** 0.049 
Time-invariant Indicators             
Female         10.006*** 0.852 

Immigrant         9.293*** 1.671 
Age upon entering kindergarten         1.640*** 0.112 

  



 

 
 

68 

Table 1.5  Three-level cross-classified random intercept models predicting reading achievement growth between kindergarten 
and grade 3, continued 
  Model 1 Model 2 Model 3 
  Estimate S.E. Estimate S.E. Estimate S.E. 
English Instructional Rating 
(Ref.=1)             
   2         15.215*** 1.726 
   3         20.231*** 4.419 

Random Effects 
     

  
Level 3 (Campus)             
Constant, St. Deviation 10.994 0.820 11.145 0.834 11.435 0.853 
Level 2 (Student)             
Constant, St. Deviation 27.996 0.367 27.961 0.368 26.108 0.357 
Level 1 (Within Student)             
Residuals 27.006 0.168 27.008 0.168 27.030 0.169 
Log Likelihood -89448.289   -89446.144   -89198.071   
*=p<.05, **=p<.001, ***=p<.000 
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Table 1.5  Three-level cross-classified random intercept models predicting reading 
achievement growth between kindergarten and grade 3, continued 

  Model 4 
  Estimate S.E. 

Constant 516.189*** 3.281 
Time-variant Indicators     
Grade (Ref.=Kindergarten)     
   1 53.236*** 2.124 
   2 73.047*** 2.322 
   3 106.885*** 2.55 
Annual Bilingual Participation     
(Ref.=Transitional)     
   One-way  3.033* 1.512 
   Two-way 4.978 3.575 
Economic Status     
(Ref.=No Economic Disadvantage)     
   Reduced Lunch 0.551 1.804 
   Free Lunch -2.602 1.662 
   In Poverty -3.718* 1.751 
Attends Magnet Campus  -11.774*** 2.516 
% Bilingual Students on Campus 0.048 0.055 
Time-invariant Indicators     
Female 9.998*** 0.852 
Immigrant 4.770* 2.071 
Age upon entering kindergarten 2.540*** 0.14 
English Instructional Rating (Ref.=1)     
   2 22.790*** 2.113 
   3 26.770*** 5.341 
Interactions 

 Grade 1 * One-way -2.825* 1.178 
Grade 2 * One-way -2.080 1.242 
Grade 3 * One-way -5.640*** 1.367 
Grade 1 * Instructional Level 2 -3.007 2.006 
Grade 1 * Instructional Level 3 -0.029 4.992 
Grade 2 * Instructional Level 2 -15.370*** 2.085 
Grade 2 * Instructional Level 3 -16.958*** 5.075 
Grade 3 * Instructional Level 2 -14.623*** 2.258 
Grade 3 * Instructional Level 3 -10.320 5.424 
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Table 1.5  Three-level cross-classified random intercept models predicting reading 
achievement growth between kindergarten and grade 3, continued 

  Model 4 
  Estimate S.E. 

Grade 1 * Immigrant 6.845*** 2.083 
Grade 2 * Immigrant 6.390** 2.170 
Grade 3 * Immigrant 5.903** 2.354 
Grade 1 * Age in kindergarten -0.793*** 0.140 
Grade 2 * Age in kindergarten -1.465*** 0.147 
Grade 3 * Age in kindergarten -1.801*** 0.160 
Grade 1 * Percent bilingual students 0.205 0.042 
Grade 2 * Percent bilingual students 0.034 0.046 
Grade 3 * Percent bilingual students 0.019 0.051 
Grade 1 * Attended magnet campus 11.057*** 1.433 
Grade 2 * Attended magnet campus 11.365*** 1.508 
Grade 3 * Attended magnet campus 7.714*** 1.600 
Random Effects     
Level 3 (Campus)     
Constant, St. Deviation 11.427 0.853 
Level 2 (Student)     
Constant, St. Deviation 26.228 0.356 
Level 1 (Within Student)     
Residuals 26.638 0.166 
Log Likelihood -89007.935   
*=p<.05, **=p<.001, ***=p<.000     
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Table 1.6  Two-level random intercepts models predicting reading achievement in grade 5 (N=4,336 students) 
  Model 1 Model 2 Model 3 
  Estimate S.E. Estimate S.E. Estimate S.E. 
Constant 644.586*** 0.997 650.054*** 1.769 658.089*** 3.364 
Initial Bilingual Program Type             
(Ref.=Transitional)             
   One-way  -2.403* 1.225 -1.169 1.206 -0.229 1.149 
   Two-way 9.962** 3.352 8.754** 3.213 7.991** 3.067 
   English Immersion 3.018 2.027 2.563 1.919 1.173 1.891 
Years in Initial Program (Ref.=1)             
   2     -3.829 2.184 -3.620 2.058 
   3     3.422 2.023 2.100 1.911 
   4     7.864*** 1.713 5.485*** 1.624 
   5     -11.120*** 1.637 -12.608*** 1.555 
   6     -33.521*** 1.978 -25.267*** 1.901 
English Instructional Rating 
(Ref.=1)             
   2         5.536*** 1.341 
   3         11.088*** 2.800 
Retained         -34.182*** 1.692 
Economic Status in 2012–13             
(Ref.=No Economic Disadvantage)             
   Reduced Lunch         -2.449 2.525 
   Free Lunch         -4.109 2.137 
   In Poverty         -8.671*** 2.134 
Female         1.376 0.782 
Immigrant         -1.793 1.602 
Age upon entering kindergarten         0.464*** 0.105 
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Table 1.6  Two-level random intercepts models predicting reading achievement in grade 5, continued 
  Model 1 Model 2 Model 3 
  Estimate S.E. Estimate S.E. Estimate S.E. 
% Bilingual Students on Campus in 
2012–13         -0.034 0.049 
Attended Magnet School in 2012–13       0.320 1.954 
Random Effects             
Level 2 (Campus)             
Constant, St. Deviation 7.295 0.730 9.232 0.791 8.428 0.733 
Level 1 (Student)             
Residuals 29.406 0.321 26.929 0.295 25.374 0.278 
Log Likelihood -20883.94   -20533.713   -20272.455   
 *=p<.05, **=p<.001, ***=p<.000             
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Table 1.6a:  Two-level random intercepts models predicting reading achievement 
in grade 5, including interactions  (N=4,336 students) 
  Model I 

  Estimate S.E. 
Constant 655.492*** 3.772 
Initial Bilingual Program Type     
(Ref.=Transitional)     
   One-way  2.655 3.071 
   Two-way 0.503 8.145 
   English Immersion 12.625** 3.861 
Years in Initial Program (Ref.=1)     
   2 0.574 3.298 
   3 8.890** 2.884 
   4 7.830** 2.569 
   5 -9.548*** 2.555 
   6 -21.636*** 2.955 
English Instructional Rating (Ref.=1)     
   2 5.281*** 1.343 
   3 10.336*** 2.82 
Retained -33.750*** 1.7 
% Bilingual Students on Campus in 2012–13 -0.046 0.049 
Attended Magnet School in 2012–13 0.139 1.964 
Economic Status in 2012–13     
(Ref.=No Economic Disadvantage)     
   Reduced Lunch -2.643 2.521 
   Free Lunch -4.129 2.136 
   In Poverty -8.742*** 2.134 
Female 1.329 0.781 
Immigrant -1.867 1.598 
Age upon entering kindergarten 0.451*** 0.105 

Interactions     
One-way*2 year -5.952 4.568 
One-way*3 years -9.623* 4.318 
One-way*4 years -0.012 3.627 
One-way*5 years -2.736 3.501 
One-way*6 years -2.864 4.186 
   
   
   
   



 

 
 

74 

   
Table 1.6a:  Two-level random intercepts models predicting reading achievement 
in grade 5, including interactions, continued   
  Model 4 
  Estimate S.E. 
Two-way*2 year 2.574 12.049 
Two-way*3 years 5.695 14.357 
Two-way*4 years 12.087 9.747 
Two-way*5 years 10.354 9.314 
Two-way*6 years 2.605 12.467 
Eng. immersion*2 year -6.998 6.349 
Eng. immersion*3 years -24.875*** 5.954 
Eng.  immersion*4 years -17.135** 5.644 
Eng.  immersion*5 years -9.541 5.854 
Eng.  immersion*6 years -15.405** 5.825 

Random Effects     
Level 2 (Campus) 8.424 0.735 
Constant, St. Deviation     
Level 1 (Student)     
Residuals 25.277 0.277 
Log Likelihood -20256.209   

*=p<.05, **=p<.001, ***=p<.000 
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Table 1.7:  Sample Size Across Initial Bilingual Program Type and Years of Program Exposure (N=4,336) 

Kindergarten Program 
Type 

Years of Initial Program Exposure    
1 2 3 4 5 6 Total 

Transitional (N) 137 114 245 639 615 235 1,985 
  Column% 35.68% 40.71% 59.47% 56.70% 37.23% 48.86% 45.78% 
  Row % 6.90% 5.74% 12.34% 32.19% 30.98% 11.84% 100.00% 

One-way  (N) 164 124 125 420 949 195 1,977 
  Column% 42.71% 44.29% 30.34% 37.27% 57.45% 40.54% 45.60% 
  Row % 8.30% 6.27% 6.32% 21.24% 48.00% 9.86% 100.00% 

Two-way (N) 11 9 5 25 50 8 108 
  Column% 2.86% 3.21% 1.21% 2.22% 3.03% 1.66% 2.49% 
  Row % 10.19% 8.33% 4.63% 23.15% 46.30% 7.41% 100.00% 

English Immersion (N) 72 33 37 43 38 43 266 
  Column% 18.75% 11.79% 8.98% 3.82% 2.30% 8.94% 6.13% 
  Row % 27.07% 12.41% 13.91% 16.17% 14.29% 16.17% 100.00% 

Total (N) 384 280 412 1,127 1,652 481 4,336 
  Column% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 100.00% 
  Row % 8.86% 6.46% 9.50% 25.99% 38.10% 11.09% 100.00% 
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Table 1.8: Descriptive Statistics Across Key Independent Variables and Years of Program 
Exposure (N=4,336)   

Independent Variables 
Years of Initial Program Exposure    

1 2 3 4 5 6 Total 

English Instructional Level               
Rating of 1 (N) 308 224 314 890 1,491 441 3,668 
   Column % 80.21% 80.00% 76.21% 78.97% 90.25% 91.68% 84.59% 
Rating of 2 (N) 54 43 68 219 142 35 561 
   Column % 14.06% 15.36% 16.50% 19.43% 8.60% 7.28% 12.94% 
Rating of 3 (N) 22 13 30 18 19 5 107 

   Column % 5.73% 4.64% 7.28% 1.60% 1.15% 1.04% 2.47% 

Retention (N) 33 29 29 27 46 119 283 
   Column % 8.59% 10.36% 7.04% 2.40% 2.78% 24.74% 6.53% 

Economic Status in 2012–13               
Non-econ. disadv.  (N) 21 18 11 41 58 12 161 
   Column % 5.47% 6.43% 2.67% 3.64% 3.51% 2.49% 4% 
Reduced lunch (N) 25 20 29 98 100 27 299 
   Column % 6.51% 7.14% 7.04% 8.70% 6.05% 5.61% 6.90% 
Free lunch (N) 149 99 190 512 694 183 1,827 
   Column % 38.80% 35.36% 46.12% 45.43% 42.01% 38.05% 42.14% 
Poverty (N) 189 143 182 476 800 259 2,049 
   Column % 49.22% 51.07% 44.17% 42.24% 48.43% 53.85% 47.26% 

Total Students (N) 384 280 412 1127 1652 481 4,336 
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Appendix B 
 

Figure 1.1:  Reading Assessments Administered Across Kindergarten through Grade 5, ELL 
Kindergarten Cohort of 2007–08 (N=6,971) 

 
Source:  LUSD Longitudinal Dataset 
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Level 1:  Within Students, Across Grades (N=17,008 student records)  

Year 1:  
Kindergarten 

Year 2: 
Approx. Grade 1 

Year 3:  
Approx. Grade 2 

Year 4:   
Approx. Grade 3 

Level 2:  Between Students (N=5,015) 

Level 3:  Between Campuses (N=160)   

Student 

Figure 1.2:  Cross-classified Structure of the LUSD Longitudinal Dataset 
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Figure 1.4:  English Reading Achievement Across Years of Program Exposure (N=4,336) 
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Figure 1.5:  English Reading Achievement Across Years of Program Exposure, With Interactions 
(N=4,336) 

Years in Initial Program 


	alvear_frontpage
	Alvear_RiceFinal_041915_Part1
	Alvear_RiceFinal_041915_Part2
	Cazabon, Mary T., Elena Nicolaidis, and Wallace E. Lambert.  1998.  “Becoming
	Bilingual in the Amigos Two-way Immersion Program.”  Santa Cruz, CA and Washington, D.C.:  Center for Research on Education, Diversity, and Excellence.  Retrieved on July 9, 2013 (http://crede.berkeley.edu/research/crede/products/print/reports/rr3.htm...


