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Abstract 

The English literacy of Spanish-speaking English language learners (ELLs) is 

important to educators given the significant number of these students in U.S. schools and 

their consistent academic underperformance.  Two theories of bilingual education, the 

time-on-task (Baker & Rossell, 1993) and the developmental interdependence hypotheses 

(Cummins, 1981), have been used to devise a variety of instructional approaches which 

have differed based on instructional goals and amount of native language instruction.  

The time-on-task hypothesis states that the best way to learn a second language is to 

maximize the time spent using it.  The developmental interdependence hypothesis 

proposes that a higher level of proficiency in the first language is more likely to 

contribute to the acquisition of a second language and that threshold levels of language 

proficiency in both the first and second language must be attained to allow for beneficial 

effects for cognitive and academic functioning.  The theory proposes that to have a full 

account of the lexical knowledge of ELLs, measurement must address both languages.  

The Bilingual Verbal Comprehension construct of the Woodcock-Johnson III Tests of 

Cognitive Abilities and the Diagnostic Supplement is reflective of such a measure and 

refers to the combined English and Spanish lexical knowledge and language development 
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of ELLs, also known as Bilingual Verbal Ability.  The current study tested the 

assumptions of the developmental interdependence hypothesis.  To investigate the effects 

of instruction on language ability, the study controlled for length of program enrollment 

for a group of second graders and compared the Bilingual and English verbal ability of 34 

ELLs who consistently received instruction in English in an English as a Second 

Language (ESL) program with that of 19 ELLs who had consistently received instruction 

in both English and Spanish in a dual language setting.  It was hypothesized that the 

students receiving consistent dual language instruction would demonstrate increased 

Bilingual and English verbal ability.  Reading curriculum-based measurement (R-CBM) 

was used to measure English oral reading fluency growth as it allows for the use of 

sophisticated statistical analysis and as it has previously been found to be sufficiently 

sensitive to reading growth for ELLs (Domínguez de Ramírez & Shapiro, 2006).  R-

CBM data was analyzed utilizing hierarchical linear modeling (HLM) in order to 

determine the within-year oral reading fluency trajectories of the students.  Bilingual 

verbal ability was hypothesized to positively influence the beginning-of-year oral reading 

fluency level and the rate of growth for oral reading fluency of individual students.  The 

purpose of the study was to test the assumptions of the developmental interdependence 

hypothesis while building on the emerging research base by documenting the effects of 

distinct instructional approaches on the verbal ability of a group of ELLs.  Results 

indicated that students’ verbal ability was not significantly different based on the type of 

bilingual program instruction they had received.  Results also indicated that Bilingual 

verbal ability significantly and positively predicted Fall English oral reading fluency, but 

not growth rate, for a group of second grade ELLs.  It was concluded that there was a 
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relationship between Bilingual verbal ability and English oral reading fluency; however, 

the results of multilevel analysis indicated that there remained much unexplained 

variance in the model.  Further research regarding the literacy development of specific 

groups of ELLs is necessary. 
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Chapter I 

Introduction 

The question of how to educate students of diverse cultural and linguistic 

backgrounds has been a recurring issue faced by educators in the United States due to 

demographic change.  In the early part of the twentieth century, in response to a large 

wave of immigration primarily from eastern and southern Europe, the American 

curriculum aimed to teach these students the English language, expose them to the 

“American way” (honesty, hard work, and fair play), inspire them with patriotic lore, and 

give them a basic knowledge of arithmetic (Graham, 2005).  More recently, the United 

States experienced the largest population growth in its history from 1990-2000 (Perry & 

Mackun, 2001).  Part of this historic growth was a result of the increase in the Hispanic 

population.  To illustrate, the 2000 United States Census reported a 61% increase from 

1990-2000 for the Hispanic population, while the total U.S. population grew by only 13% 

during the same time period (Guzmán, 2001).  In 2005, the National Center for Education 

Statistics, Common Core of Data (CCD) found that Hispanic students made up 18.7% of 

the population of public school students ages 5 to 17 years (National Center for 

Education Statistics; NCES, 2003).  With over 75% of Hispanics reporting that they 

speak a language other than English at home and 99% reporting the other language to be 

Spanish (Ramírez, 2004), the number of Spanish-speaking English language learners 

(ELLs) in the classroom has also increased substantially.  As a result of these 

demographic trends, educators are scrutinizing the academic achievement of students of 

diverse cultural and linguistic backgrounds, particularly Hispanic students. 
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The consideration given to the education of students of culturally and 

linguistically diverse backgrounds by contemporary educators differs from that of 

previous generations in that it is now focused on literacy, perhaps the most essential skill 

acquired by the school child.  In examining the reading performance of the Hispanic 

student population, however, results have not been favorable.  For example, The Nation’s 

Report Card in 2002 found that both Caucasian and Asian/Pacific Islander students had 

higher average reading scores than Hispanic students for grades 4, 8, and 12 (NCES, 

2003).  Similar results were noted in Texas, where Hispanic students enrolled in grades 3 

to 8 and grade 10 were found to score significantly lower than Caucasian, Asian, and 

African-American students for all six objective reading scores of the Texas Assessment 

of Academic Skills (Sanchez, Bledsoe, Sumabat, & Ye, 2004).  Studies that have 

disaggregated the sample of Hispanic students to focus on those who are ELLs have 

found similar results for reading performance.  When compared to monolingual English 

speakers, Hispanic children of a limited English proficiency background typically 

achieve lower levels of reading competence (August & Hakuta, 1997), have higher 

dropout rates, and demonstrate significant achievement gaps on state and national 

assessments (Snow & Biancarosa, 2003).  

The consistent nature of the underperformance of this large group of ELLs is 

prompting educators to more closely examine the instructional approaches that are used 

with this population.  It has been noted that instructional methods that are successful with 

native English speakers are not as successful with ELLs (August & Shanahan, 2006).  

The instructional approaches used with ELLs, which differ in their goals for literacy 

instruction and amount of native language instruction, vary widely from school district to 
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school district.  The approaches have their roots in the history of education in America 

and are based on theories of second language acquisition.  

The education of ELLs in America has long been tied to sociopolitical events 

going back to the American Civil Rights Movement.  During a time when American 

schools were still contending with the U.S. Supreme Court’s decision in Brown v. The 

Board of Education (1954), which declared racial segregation in the schools 

unconstitutional, The Bilingual Education Act of the Elementary and Secondary 

Education Act of 1968 provided federal funding to schools to help them meet the needs 

of children with limited English skills.  It eventually resulted in the implementation of 

transitional bilingual programs, which typically provided some native language 

instruction, in more than half of the states with the primary goal of helping limited-

English, Spanish-speaking children who were doing poorly in transitioning into English-

only classrooms.  In 1974, when the Bilingual Education Act was amended, bilingual 

education programming was redefined as including instruction in English as well as the 

native language of the student in order to allow the student to progress effectively 

through the educational system (Stewner-Manzanares, 1988).  

In the late 1970s, a theoretical framework was developed that supported the use of 

native language instruction.  The developmental interdependence hypothesis proposed 

that first-language knowledge facilitates second language learning (Cummins, 1979).  

This theory led to the development of bilingual education programs in U.S. schools that 

promoted native language literacy.  However, citing the time-on-task hypothesis (Porter, 

1996), which dictates that the best way to learn a second language is to maximize the 

time spent using it, opponents of native language instruction in public schools sought a 
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policy of English-only instruction.  In January of 2002, the Bilingual Education Act 

expired as part of a federal law known as the No Child Left Behind (NCLB) Act of 2001.  

The Bilingual Education Act was replaced with the English Language Acquisition, 

Language Enhancement, and Academic Achievement Act Sec. 3101, which focuses on 

the acquisition of English and includes accountability measures designed to emphasize 

the rapid transition to English-only instruction rather than the provision of native 

language instruction.  Despite these changes in policy, the developmental 

interdependence and time-on-task hypotheses continue to form the theoretical basis for 

the education of ELLs.  Current bilingual education approaches are based on the two 

theories and differ in their provision of native language instruction and in their goals for 

instruction.  In the current study, the term “bilingual education” will be assumed to 

include all ELL educational approaches, regardless of language of instruction, in the 

spirit of the Bilingual Education Act, which first acknowledged the special instructional 

needs of ELLs in America. 

The history of bilingual education has been impacted by federal law; however, 

much of the finer points of instructional practice have been left to state and local 

education agencies to determine.  The fact that there is disagreement in the field 

regarding the theoretical basis of bilingual education has resulted in the implementation 

of a variety of approaches that differ based on literacy goals and the amount of native 

language instruction provided.  This inconsistency in instructional practice only adds to 

the variability in outcomes for those undergoing the complex phenomenon of second 

language acquisition.  Although educators realize that ELLs are at greater risk for 

academic struggles, there are a variety of factors that impact the second language 
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acquisition process, making it a more difficult problem for educators to solve.  First, it is 

important to consider that ELLs vary in their linguistic abilities in both the native and 

second language and may demonstrate differing levels of overall language proficiency 

(i.e., bilingual verbal ability) depending on individual language experiences (Rhodes, 

Ochoa, & Ortiz, 2005).  Despite the variability in language proficiency, it is recognized 

that language proficiency is an important part of the academic growth of ELL students.  

For example, vocabulary knowledge, which is a component of language proficiency, is a 

potential risk factor for ELLs as decreased English proficiency may lead to deficiencies 

in reading skills (August, Carlo, Dressler, & Snow, 2005).  Compounding the issue are 

factors including socioeconomic status (SES), which at its lower levels has been found to 

have detrimental effects for literacy development, particularly for ELLs (Fitzgerald, 

Amendum, & Guthrie, 2008).  

The academic underachievement of ELLs is a serious issue that must be 

approached utilizing evidence-based practices.  The multitude of factors involved is like a 

tangled web that investigators must unravel in order to determine the evidence-based 

approaches in educating this population of students.  The chapter that follows critically 

reviews the literature regarding the literacy development of ELLs.  It begins with an 

examination of the effects of socioeconomic status on reading development and delves 

into the theoretical framework behind the literacy instruction for ELLs, including an 

investigation into the research evidence for types of instruction, which may lead to 

varying levels of native and second language proficiency, on the academic achievement 

of ELLs.  In general, earlier studies supported the developmental interdependence 

hypothesis, but were faulted for their lack of detail regarding instructional practices and 
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other methodological issues.  Later studies used a more critical approach and included 

longitudinal designs, with results generally supporting the use of native language 

instruction; however, methodological faults noted by Hofstetter (2004) prompted the 

need for further research in this area.  More recent studies in the reading development of 

monolingual students have utilized statistical techniques that lend themselves to better 

identification of intervention needs.  The review concludes with a summary of the extant 

literature, followed by a discussion of the specific research questions and hypotheses 

examined in this dissertation.  

 

 

 

 

 

 



 

 

 

Chapter II 

Review of the Literature 

Reading can be defined as the process of deriving meaning from written text 

(Anderson et al., 1985).  Literacy, upon which the foundation for academics is placed, is 

perhaps the most essential skill acquired by the school child.  From the early school 

years, teachers focus on developing reading skills that will form the basis for learning 

other academic subjects, including math and science.  Reading is a complex task that 

necessitates the mastery of many steps in order to reach reading proficiency.  Among 

other things, it involves phonological segmentation, word recognition, and reading 

comprehension.  Reading has been compared to the performance of a symphony 

orchestra, with its smooth and integrated performance, its similarity to a musician’s life-

long effort in playing a musical instrument, and the possibility for diverse interpretations 

of text, as is the same with a musical score (Anderson et al., 1985).  This latter statement 

hints at the distinction between two aspects of reading, oral reading fluency and reading 

comprehension.  While oral reading fluency refers to the oral translation of text with 

speed and accuracy, reading comprehension is the attainment of meaning from that text.  

Though they are distinct features of reading, their interrelation will be further discussed 

in the following review of the literature.  

The importance of reading cannot be understated.  Students that have difficulty 

with reading are more likely to be recommended for grade retention or special education 

evaluation and may be more likely to drop out of school (Reschly, 2010).  Although 

dropping out of high school was the norm in the earlier part of the twentieth century, 

dropouts today face bleaker outcomes.  They are more likely to be unemployed or low-
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wage earners, and are more likely to experience substance abuse and require social 

services (Shannon & Bylsma, 2003).  Students who drop out are likely to be from low 

socioeconomic status (SES) backgrounds, have poor academic achievement, be Hispanic, 

Native American, or African American, or be English language learners (ELLs).  The 

implications of school dropout extend beyond the individual to national economic well-

being.  For example, a recent report noted that if the academic achievement gap between 

African American, Hispanic students, and Caucasian students had been narrowed in 

recent years, the U.S. gross domestic product (GDP) in 2008 would have been between 

$310 billion and $525 billion higher, which translates into 2-4% of GDP.  As African 

Americans and Hispanics become a larger portion of the workforce, the implications will 

be even greater (McKinsey & Company, 2009).  

The development of reading in monolingual, English-speaking students has been 

comprehensively documented over a span of decades (Razz & Bryant, 1990; Suggate, 

2010).  The results indicate that a child’s path to reading begins in the home, prior to the 

commencement of his school career, and is influenced by such variables as the amount 

and quality of the language heard by the child in the home.  In 2002, the National Early 

Literacy Panel (NELP) was appointed in order to investigate instructional practices for 

young children to allow parents and teachers to better support emerging literacy skills.  In 

its meta-analysis of approximately 500 research articles, it found that six variables 

representing early literacy skills had medium to large predictive relationships with later 

measures of literacy development, particularly at the end of kindergarten or beginning of 

first grade, and also maintained their predictive power when intellectual functioning and 

SES were accounted for (Lonigan & Shanahan, 2009).  The six variables included 
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alphabet knowledge, the knowledge of the names and sounds associated with printed 

letters; phonological awareness, the ability to detect, manipulate, or analyze the auditory 

aspects of spoken language independent of meaning; rapid automatic naming of letters or 

digits, the ability to rapidly name a sequence of random letters or digits; rapid automatic 

naming of objects or colors, the ability to rapidly name a sequence of repeating random 

sets of pictures of objects or colors; writing or writing name, the ability to write letters in 

isolation on request or to write one’s own name; and phonological memory, the ability to 

remember spoken information for a short period of time (p. 3).  Oral language, the ability 

to produce or comprehend spoken language, including vocabulary and grammar, was also 

noted to be one of five further variables with potential importance.  The panel noted that 

parents can engage in various tasks to aid the literacy development of their young 

children, but added that future studies should provide data regarding demographic 

variables that may play a role in learning patterns.  Similarly, the results of the National 

Reading Panel’s report (National Institute of Child Health & Human Development, 2000) 

regarding the necessary skills for reading noted five basic skills: phonemic awareness, 

phonics, reading fluency, comprehension, and vocabulary.  The report did not discuss 

differences between monolinguals and ELLs in their development of these skills.  

The Impact of Socioeconomic Status on Reading Development 

 The development of reading skills, including early literacy skills, is a complex 

process that is known to be impacted by a variety of variables.  One such variable that has 

been consistently found to affect reading development is socioeconomic status (SES).  

The results of a survey that was requested by the Civil Rights Act of 1964 and 

documented the equal education opportunity of minorities highlighted the relevance of 
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family background and social context for student achievement (Coleman et al., 1966).  

Operationally defined in various terms, including family income, parent education level, 

and parent occupation, SES has been found to be correlated with cognitive development 

and academic achievement (Brooks-Gunn, Klebanov, & Duncan, 1996; Klebanov, 

Brooks-Gunn, McCarton, & McCormick, 1998).  While lowered family income, via the 

parents’ feeling of financial strain, has been found to negatively affect child academic 

achievement through increased conflict in the parent-child relationship and decreased 

parental school involvement (Gutman & Eccles, 1999), the mechanisms by which parent 

education influences child achievement include differences in the parents’ educational 

expectations for their child as well as their engagement in stimulating home behaviors 

such as reading (Davis-Kean, 2005).  In regards to SES and reading achievement, there is 

some evidence that SES affects the development of phonological abilities, which in turn 

has consequences for reading skill.  When comparing disadvantaged children to middle- 

class children (based on parent occupation), Raz and Bryant (1990) found that for school-

aged children, there was a gap between the two groups in phonological skills as well as 

reading ability, even when cognitive ability was controlled, with middle-class children 

demonstrating increased phonological and reading skills.  The authors further 

investigated the relationship between phonological awareness and reading ability and 

noted that group differences in reading ability were significantly reduced or eliminated 

when controls for phonological awareness were utilized.   The results of a later study that 

also controlled for cognitive ability were consistent with these results and indicated that 

parent education and occupation differences in 5-year-olds’ reading achievement were 

partly mediated via preexisting discrepancies in phonological sensitivity (Bowey, 1995).  
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For Hispanic ELLs, the academic vulnerabilities associated with SES are particularly 

concerning as they often come from low-SES backgrounds (D’Angiulli, Siegel, & Maggi, 

2004).  

Factors in ELL Reading Development 

As reviewed previously, the development of reading in monolinguals is impacted 

by various factors.  The development of reading for ELLs has also been examined and 

has been compared to that of monolinguals, with the evidence reflecting some 

differences.  Vocabulary knowledge has been indicated as a potential risk for ELLs as 

their limited English may mean that they are less able to comprehend grade-level text, 

which may make them at-risk for being identified with a learning disability (August, 

Carlo, Dressler, & Snow, 2005).  The role of vocabulary knowledge has been 

investigated for ELLs, with discrepant results regarding its importance for English 

reading skills.  For example, Muter & Diethelm (2001) found that a group of K-1 middle-

class monolingual English speakers and a group of middle-class ELLs from various 

language backgrounds differed in English vocabulary proficiency; however, the authors 

concluded that vocabulary knowledge contributes to later rather than to early (K-1) 

reading skills.  In contrast, Carlisle, Beeman, Davis, & Spharim (1999) found that both 

native and second-language vocabulary contributed to the English reading 

comprehension of a group of low-SES Hispanic children in grades 1-3.  There is some 

evidence that the development of English reading in middle-class ELLs and 

monolinguals is very similar for first and second graders (Chiappe & Siegel, 2006), with 

ELLs and monolinguals exhibiting similar performance in letter identification, decoding, 

and spelling in English (Chiappe, Siegel, Wade-Woolley, 2002).  In the latter study, 
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although ELLs exhibited less English language proficiency, by the first grade their 

reading ability was similar to that of monolinguals.  In a study utilizing a sample 

comprised primarily of low-SES Hispanic and African American elementary students, 

ELLs exhibited lower language skills in the early grades when compared to African 

American monolinguals, but narrowed the gap in language skills and in reading quickly 

(Fitzgerald, Amendum, & Guthrie, 2008).  In contrast to studies comparing only groups 

of children of similar SES, the reading development of ELLs and monolinguals has been 

found to vary according to SES and to respond differently to intervention (D’Angiulli, 

Siegel, & Maggi, 2002).  The results of this study indicated that although low- and high-

SES ELLs obtained significantly lower English word reading scores than monolinguals 

while in Kindergarten, by the third grade, the ELLs experienced an increased benefit 

from intensive English reading instruction and outperformed their monolingual 

counterparts.  A caveat when interpreting theses studies is the lack of control for 

language of instruction and language background, two factors that can affect oral 

language proficiency and can lead to misclassification of a child’s reading ability in the 

second language (Limbos & Geva, 2001).  In investigating the reading development of 

ELLs, some studies have modeled longitudinal, across-year reading growth and 

compared groups of ELLs and English monolinguals.  The word reading for a group of 

students of varying SES assessed from grades K-4 indicated negligible differences in 

reading development between monolinguals and ELLs of various language backgrounds 

(Lesaux, Rupp, & Siegel, 2007).  In sum, the relevant literature suggests that SES is an 

important consideration in determining the reading development of ELLs, but more 

research is necessary regarding its impact on the academic achievement of ELLs.  
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Theoretical Framework  

Although the bilingual education movement did not begin with a well-developed 

theoretical basis, the theoretical framework has evolved with the growth and development 

of bilingual education through theory adopted from related fields and disciplines as well 

as via input from researchers outside of bilingual education (Padilla, 1983). Currently, 

bilingual education instructional approaches adhere to particular theories regarding 

second language acquisition that were developed in the fields of linguistics and second 

language teaching.  The two dominating theories in second language acquisition are the 

time-on-task hypothesis (Baker & Rossell, 1993) and the developmental interdependence 

hypothesis (Cummins, 1981).  These hypotheses help form the basis for the various ELL 

education programs adopted within schools in the United States, and which differ in 

terms of the focus of the instruction and the amount of native language instruction 

provided. 

Time-on-Task Hypothesis. Regarding literacy, Porter (1996), a vocal advocate 

of the time-on-task hypothesis, posits that learning English is determined almost entirely 

by the amount of time spent studying it and that “the earlier a second language is 

introduced, the more rapidly it is learned for academic purposes” (p. 12).  The time-on-

task hypothesis in regards to second language acquisition is drawn from a body of 

educational research that has demonstrated a consistent and positive relationship between 

time on task, the amount of time of active engagement in learning, and achievement 

(Michigan State Board of Education, 1990).  Because time is viewed as one of the few 

variables in the educational setting that can be measurably manipulated and evaluated, it 

has garnered much attention in the literature base and is a part of two theories that take 
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diverse perspectives of the role of time in instruction.  One of the earliest theories 

regarding time and learning was based on foreign language learning and took a 

psychological perspective.  It formulated that learning was developed by both the time 

spent learning and the time needed by the student to learn (Carroll, 1963, as cited in 

Karweit, 1982).  In contrast, the goal of the economic perspective of time in learning is to 

maximize productivity in the school by utilizing the resource of time efficiently (Karweit, 

1982).  Support for the time-on-task theory for second language acquisition comes from 

the field of foreign language learning, which differs from the instruction of minority 

language students in the U.S. in that the students are often language majority students 

learning a second language as an elective or in an immersion program.  In this setting, 

time spent learning a second language has been linked to increased learning of the second 

language (Halpern, 1976).  Although researchers generally agree that time is an important 

factor in academic achievement, such as in social studies and math, there is evidence that 

its unique effect is small (Bell & Davidson, 1976; Karweit & Slavin, 1981; Smith, 1979). 

Proponents of the time-on-task hypothesis view programs that utilize native 

language instruction as inferior to English-only programs because these programs reduce 

the time spent learning English (Baker & Rossell, 1993).  As a result, they promote 

English-only instruction for ELLs.  In general, researchers agree that the second language 

acquisition process is a complex one that cannot be sufficiently explained by such a 

simplistic theory as the time-on-task hypothesis (August & Hakuta, 1998); however, 

proponents of the time-on-task hypothesis note that the aim of native language literacy 

development typical of some native language instructional approaches works against the 
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goals of English-language mastery and English academic achievement that are the goals 

for all bilingual education programs (Porter, 1999). 

Bilingual education approaches based on the time-on-task hypothesis utilize 

primarily English-only instruction and do not promote bilingualism or biliteracy.  In 

terms of educating ELLs, submersion refers to the placement of ELLs in a class 

comprised primarily of monolingual English speakers, and expecting them to “sink or 

swim.”  In their review of the available research at the time, Rossell and Ross (1986) 

concluded that submersion fares no worse than the most popular native language 

approach, the transitional bilingual education program.  The authors were later noted to 

have inappropriately labeled the programs that they reviewed, including mislabeling a 

transitional bilingual program as a submersion program (Crawford, 1998).  Submersion 

approaches in educating Spanish-speaking ELLs are uncommon in the U.S. due to 

previous legislation that mandated native language support.  

Another method based on the time-on-task hypothesis is the ESL program.  It 

focuses on developing English proficiency with no regard for retention of the native 

language (Osorio-O’Dea, 2001).  English is taught through academic content with little to 

no native language instruction, and extra instruction in English is provided during part of 

the day either in the classroom, or via a pullout method. ESL is discontinued when a 

student exhibits English oral language proficiency and no longer meets criteria as a 

limited English proficient student.  Guidelines for exit criteria are given by each state but 

it is left to the local education agency to determine the criteria.  The criteria may include 

scoring at or above the 40
th
 percentile on the language arts or reading portion of a norm-

referenced standardized achievement test, as determined by the local school agency, or 
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meeting passing standards of the state assessment test in the areas of English reading and 

writing.  States and districts tend to adopt similar operational criteria and procedures for 

exiting, and criteria typically include basic language proficiency standards, 

cognitive/academic language dimensions, academic achievement standards, and consent 

or notification of a parent or guardian (Linquanti, 2001).  The ESL program is perhaps 

the most widely used with ELLs (Osorio-O’Dea, 2001).  

Similar to the ESL program is the Structured English Immersion (SEI) program, a 

form of English-only education that allows for the smallest amount of native-language 

instruction necessary to supplement an English-only curriculum.  Classes may include 

students from diverse language backgrounds.  English instruction is adjusted so that the 

subject matter is comprehensible to the students at their level of English proficiency 

(August & Hakuta, 1998).  

Developmental Interdependence Hypothesis. While the time-on-task 

hypothesis states that the best way to learn a second language is to maximize the time 

spent using it, the developmental interdependence hypothesis proposes that first-language 

knowledge facilitates second language learning.  Proponents of the developmental 

interdependence hypothesis support native language instruction in the classroom based on 

the belief that it is easier to learn to read in a language that one understands rather than in 

a new language.  Furthermore, once literacy is achieved in the native language, the 

concepts and skills involved will eventually transfer to the second language.  This theory 

is based on James Cummins’ work (1979).  Cummins proposed that a common 

underlying proficiency (CUP) facilitates language transfer between students’ first 

language and second language through the developmental interdependence hypothesis, 
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meaning that the level of competence in English attained by ELLs is partially a function 

of the type of competence the ELL has achieved in his first language.  Cummins (1981) 

articulated the developmental interdependence hypothesis, differentiating between the 

first language (Lx) and the second language (Ly), as follows:  

“To the extent that instruction in Lx is effective in promoting proficiency in Lx,  

transfer of this proficiency to Ly will occur provided there is adequate exposure to  

Ly (either in school or environment) and adequate motivation to learn Ly.” (p.21) 

In applying linguistic theory to the literacy development of ELLs, Cummins (1981) 

distinguished between what he termed basic interpersonal conversation skills (BICS) and 

the portion of language proficiency strongly related to literacy skills, cognitive academic 

language proficiency (CALP).   It was CALP that he emphasized in referring to the 

language transfer from the first to the second language.  

Another component of the theoretical framework proposed by Cummins (1979), 

known as the threshold hypothesis, predicts academic achievement as a result of different 

forms of language proficiency and proposes that bilingual children must attain threshold 

levels of linguistic competence in both languages to allow for beneficial effects for 

cognitive and academic functioning.  More specifically, below-threshold linguistic 

competence would account for the poor academic achievement of minority language 

children (Padilla, 1983).  Cummins based his theory on the results of research that he and 

others conducted with majority language (e.g., English-speakers in an English-speaking 

country) middle-class students in successful French immersion programs in Canada as 

well as studies including lower SES minority language (Spanish-speakers in an English-

speaking country) children in the United States.  His framework points to an interaction 
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between sociocultural, linguistic, and school program factors in the development of a 

second language and is an effort to reconcile conflicting evidence regarding the 

effectiveness of ELL education programs in promoting academic success.  Cummins 

explained that the first language of middle-class majority language children typically is 

supported by their home language experiences, while low SES minority language 

children may depend on the school to provide these crucial language experiences 

(Cummins, 1979). 

Early critics of Cummins’ theory took issue with the notion of CALP, proposing 

that assessing for CALP in ELLs is a measure of “degree of acculturation to a culture-

specific set of norms, the culture being that of the dominant middle class as reflected by 

the school” (Troike, 1984, p. 49).  Similarly, other critics questioned Cummins’ reliance 

on performance on achievement tests (that may or may not reliably assess essential 

reading skills) to define reading (Edelsky et. al, 1983; Martin-Jones & Romaine, 1986; 

Wiley, 1996).  Critics expressed an aversion to placing the reason for minority language 

children’s academic difficulties within the children themselves rather than on social-

cultural-political influences (Wiley, 1996).  They noted that the threshold hypothesis, 

which suggests that deficient native language skills negatively affect the acquisition of 

the second language, does not have empirical evidence to support it because minority 

language children have not been found to be uniquely characterized by limited language 

ability (Macswan, 2000).  Another limitation is the lack of a measurable definition for 

“threshold” (Martin-Jones & Romaine, 1986).  

Despite the criticisms, Cummins’ theoretical framework has been influential in 

the continued development of bilingual programs in the U.S. and has prompted much 
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research investigation in this area.  Studies have examined the relationship of the first and 

second language of ELLs in order to determine whether there is an interdependence that 

supports the language transfer aspect of his theory.  Gottardo (2002) concluded that 

Spanish phonological processing and word reading predicted English word reading 

ability, but Spanish oral language proficiency, as measured by syntactic and 

morphological knowledge on a cloze test, did not predict English word reading ability.  

One caveat in interpreting these results is that there is evidence that ELLs do not develop 

morphemes in the same order as do monolingual English speakers (Bland-Stewart & 

Fitzgerald, 2001).  Others have acknowledged the influence of native language skills on 

second language acquisition, but attribute this correlation to individual differences in 

language learning abilities (Castilla, Restrepo, & Perez-Leroux, 2009).  

Some support for the common underlying proficiency component of Cummins’ 

developmental interdependence hypothesis is evident in the literature.  Ramirez (1987) 

assessed the English and Spanish language proficiency of a group of students receiving 

instruction in both English and Spanish and found that higher levels of English 

competence in the second grade were evident only for students who demonstrated high 

Spanish proficiency in the first and second grade.  Noting that language is a component 

of literacy, researchers have found that native language skills and English reading skills 

have a similar correlation.  A research synthesis found that native language phonological 

awareness, vocabulary, and literacy facilitated English literacy (Genesee, Lindholm-

Leary, Saunders, and Christian, 2005).  August and Shanahan (2006) limited their 

research review to experimental or quasi-experimental studies and found that ELLs 

instructed in their native language as well as in English performed better on measures of 
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English reading proficiency than ELLs students instructed only in English.  They 

concluded that learning to read in a second language is partly a function of English oral 

language proficiency and that oral proficiency and literacy in the first language can be 

used to facilitate literacy development in English.  Carrell (1991) examined the reading 

comprehension of a group of native Spanish speakers learning English as a second 

language and a group of native English speakers learning Spanish as a foreign language 

and measured both native and second language reading ability and second language 

proficiency.  The results indicated that first language reading and second language 

proficiency had significant effects on reading ability in the second language.  The 

importance of native language proficiency as a significant factor in English literacy 

development has been supported by studies utilizing smaller (Laija-Rodriguez, Ochoa, & 

Parker, 2006) and larger (Thomas & Collier, 1997) sample sizes.  In addition, there is 

evidence of this cross-linguistic transfer of skills across literacy stages.  For a large group 

of Spanish-speaking Kindergarteners in the earlier stages of literacy development, 

Spanish letter name and sound knowledge correlated with English letter name and sound 

knowledge (Cárdenas-Hagan, Carlson, & Pollard-Durodola, 2007).  The results of 

another study found that Spanish syntactic comprehension was a better predictor of 

English reading readiness than English syntactic comprehension for a small group of 

Spanish dominant Kindergarteners (Gabriele, Troseth, Martohardjono, & Otheguy, 

2009). English word and pseudoword reading was predicted by Spanish phonological 

awareness and word recognition for a group of Spanish-speaking first graders 

(Durgunoglu, Nagy, & Hancin-Bhatt, 1993).  Cross-linguistic transfer of decoding ability 

from the native language to the second language has also been found for college students 
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(Meschyan & Hernandez, 2002).  A study utilizing sophisticated statistical analysis, 

latent growth curve modeling within a structured equation model, also found that native 

language proficiency predicted English reading ability and high school achievement for 

limited English proficient Hispanic students (Guglielmi, 2008).  Further evidence for the 

developmental interdependence hypothesis comes from other parts of the world 

(Ramirez, Chen, Geva, & Kiefer, 2009; Tozcu & Coady, 2003; Wade-Woolley & Geva, 

2000) and from the field of cognitive neuroscience (Macswan & Rolstad, 2005).  A 

limitation of these studies is that, often, the instructional approach provided for the 

participants is unclear.  This is a short-coming of bilingual education research that should 

be better-addressed in future studies.  

Although Cummins has acknowledged that the notion of a threshold in linguistic 

terms is not specified (Cummins, 1991), the literature offers some support for his 

threshold hypothesis, which proposes that bilingual children must attain threshold levels 

of linguistic competence in both languages to allow for beneficial effects for cognitive 

and academic functioning.  Evidence for a threshold for English reading based on English 

language proficiency was suggested based on a study completed with Korean adolescents 

learning English as a second language (Lee & Schallert, 1997).  This study specifically 

examined the contribution of English proficiency and Korean reading ability to English 

reading ability in terms of the threshold hypothesis.  Consistent with the threshold 

hypothesis, results indicated that the relationship between Korean and English reading 

ability was positive for those ELLs with higher levels of English proficiency.  Atwill, 

Blanchard, & Gorin (2007) examined the phonemic awareness and receptive vocabulary 

of a moderate sample of Spanish-speaking Hispanic Kindergarteners.  They found 
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statistically significant positive correlations between Spanish and English phonemic 

awareness tasks for the group; however, when the scores were disaggregated into two 

groups by Spanish receptive vocabulary, language transfer was evidenced for those with 

average but not below-average Spanish skills, supporting the presence of a threshold for 

language transfer.  Other studies evaluating ELL reading achievement have also found 

that ELLs experience a delay in English literacy development because they do not have 

adequate English language proficiency, defined by Peregoy and Boyle (2000) as lexical, 

syntactic and semantic skills.  In their efforts to integrate knowledge obtained from 

research, theory, and practice, Peregoy and Boyle note that the ability to make sense of 

English text is hampered for a student who is limited in English language proficiency.  In 

addition to a lack of adequate English proficiency, others cite a lack of sufficient 

instruction in the primary language to understand and assimilate academic information as 

a factor in the English literacy difficulties of ELLs (Thomas & Collier, 1997).  In their 

longitudinal study assessing the academic performance of ELLs in grades K-12 receiving 

instruction in various bilingual education programs, the authors emphasized the 

importance of the primary language in sustaining academic success through the 

secondary years.  

In further investigating the evidence for the threshold hypothesis, the effects of 

second language proficiency on the reading achievement of ELLs has also been examined 

in the literature.  The research base investigating English language proficiency of native 

Spanish speakers and native language instruction as factors impacting ELL reading 

achievement can be evaluated in terms of the samples and types of variables that have 

been included.  The samples vary by size, grade level of participants, and language of 
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instruction.  A critical review of the existing research base indicates that English oral 

proficiency and English reading achievement have been found to have a positive 

relationship for both smaller (Peregoy & Boyle, 1991) and larger (Kieffer, 2008) samples 

of students across grades (Carlisle, Beeman, Davis, & Spharim, 1999; Garcia-Vázquez, 

Vázquez, Lopez, & Ward, 1997; Royer & Carlo, 1991), and for those receiving 

instruction in various types of bilingual education (Alanis, 2000; Carlisle, Beeman, 

Davis, & Spharim, 1999; Royer & Carlo, 1991).  Results have been based on different 

measures of oral proficiency (including those that assess English vocabulary) and various 

standardized measures of reading achievement (Alanis, 2000; Carlisle, Beeman, Davis, & 

Spharim, 1999).  Genesee, Lindholm-Leary, Saunders, and Christian (2005) conducted a 

research synthesis that focused on empirical studies that examined the oral language, 

reading, and academic development of ELLs, were conducted in the U.S., and were 

published in peer-reviewed journals during the previous twenty years.  They included 

only studies that utilized outcome measures in English. When addressing language 

proficiency, they found a dearth of empirical research on the oral language development 

of ELLs.  However, they cited various studies that supported a positive relationship 

between English oral proficiency and English reading achievement, noting that this was 

true across grades 1-9 when different measures of oral proficiency and standardized 

measures of reading achievement were utilized.  The notion that English language 

proficiency impacts English reading achievement for ELLs is so ingrained in the 

mainstream that it is addressed by the No Child Left Behind Act of 2001, which supports 

the assessment of ELLs’ English language proficiency to inform instruction.  
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Bilingual education programs that implement native language instruction seek to 

capitalize on the notion of language transfer by developing sufficient proficiency in the 

first language to attain proficiency and literacy in the second language.  Although they 

have in common the provision of native language instruction, not all of these programs 

strive for bilingualism and biliteracy.  The transitional bilingual program is the most 

commonly used program incorporating native language instruction (Osorio-O’Dea, 

2001).  According to the Center for Research on Education, Diversity, and Excellence 

(2001), this type of program provides academic instruction in ELLs’ primary language 

while they learn English for academic purposes, and discontinues the use of the primary 

language after two or three years.  Typically, instruction in the first language begins in 

kindergarten or first grade. Basic English begins in second grade, and students are 

transitioned to all English instruction by third grade.  The aim of a transitional bilingual 

program is to transition students into English-only instruction, and it does not seek to 

develop the primary language.  This type of bilingual program is termed “subtractive” 

because it replaces the native language in promoting English proficiency. 

Unlike the transitional bilingual program, other approaches based on the 

developmental interdependence hypothesis do promote bilingualism and biliteracy.  One 

example is the dual language program, which includes two variations.  One-way dual 

language programs provide instruction in both English and Spanish to native Spanish 

speakers (Thomas & Collier, 2003).  Similarly, the two-way dual language instructional 

program uses both languages in the classroom for instruction and learning (Alanis, 2000).  

Additionally, it includes approximately equal numbers of language minority (e.g., native 

Spanish speakers) and language majority (e.g., native English speakers) students in the 
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same classroom.  Dual language programs are “additive” in that they seek to retain the 

native language while striving for English proficiency.  

Comparison of English-only vs. Native Language Approaches 

Methodological issues plague research on ELL education programs due to the 

complexity of the variables involved.  These include the students’ age at initial program 

enrollment, the length of time of native language instruction, and the length of time of 

English instruction (Slavin & Cheung, 2005).  Other issues include “difficulties in 

identifying and preserving meaningful comparison groups, inappropriate methodology 

and/or statistical analyses, and the lack of a theoretical framework to guide the design and 

conduct of the study itself” (Hofstetter, 2004, p. 358).  According to Hofstetter, both 

advocates and opponents of native language instruction have agreed on inclusion of four 

criteria for designation of studies as “methodologically acceptable”: (1) comparison of 

students in bilingual programs to a control group of similar students, (2) statistical control 

of initial differences between treatment and control groups or random assignment, (3) use 

of standardized test scores in English to inform results, and (4) use of appropriate 

statistical tests to determine differences between the scores of treatment and control 

groups.  Current educational policy, namely the No Child Left Behind Act of 2001, 

requires knowledge and application of “scientifically based research” in the areas of 

reading, math, and science, and in instructional methods and strategies related to parent 

involvement, professional development, language instruction, and several other areas.  

Language instruction, like the other areas, must be research-based.  There is considerable 

research comparing the effectiveness of the programs that adhere to the opposing theories 

of second language acquisition.  Particular attention has been focused on English reading 
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achievement given that the common goal of all ELL education approaches is the 

successful acquisition of English language skills for the participants (Ramírez, Yuen, 

Ramey, & Pasta, 1991).  Previous conflicting conclusions from the literature have 

provided more fuel for the debate about ELL education effectiveness (Baker & Rossell, 

1993).  

Based on the time-on-task hypothesis, English immersion approaches, including 

ESL, should be unequivocally superior to those approaches incorporating native language 

instruction (e.g., dual language programs).  Similarly, because they are based on the 

developmental interdependence hypothesis, which counters the time-on-task hypothesis, 

instructional approaches that utilize native language instruction should retain empirical 

support over English-only approaches.  The literature does not offer such lucidity.  

Hofstetter (2004) found no difference between a Structured English Immersion (SEI) 

program and a transitional bilingual program for the English academic achievement of 

students who had participated in the respective programs for four years.  The author 

concluded that the results did not support the time-on-task hypothesis.  A study that 

randomly assigned preschoolers to either a two-way dual language program or an English 

immersion program found that both groups made substantial progress on English 

language measures of vocabulary and math during the first year in the programs, with the 

two-way students also making gains in Spanish language development without 

compromising the English performance (Barnett, Yarosz, Thomas, Kwanghee, & Blanco, 

2007).  It seems that neither the time-on-task hypothesis nor the developmental 

interdependence hypothesis can fully account for these results.  Support for English 
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immersion has been found for the SEI program, primarily in comparison to transitional 

bilingual programs (Baker, 1999; Gersten & Baker, 2000a; Rossell, 2002).  

Meta-analyses designed to provide an exhaustive view of the literature and 

research syntheses focusing on the available studies utilizing appropriate research designs 

and methods have also been conducted in regards to the role of approaches utilizing 

native language instruction in ELL reading achievement.  In their review of the literature 

on ELL program evaluation, Rossell and Baker (1996) examined 300 studies and found 

that 75 methodologically acceptable studies, i.e., that used experimental design, 

controlled for extraneous variables, included a comparison group, and used English 

normal curve equivalents, indicated that native language instruction was not beneficial.  

However, in his review of the Rossell and Baker study, Greene (1997) found that only 11 

studies (five of which were experimental design and used random assignment) met the 

standards for being methodologically acceptable, and concluded that the use of at least 

some native language has moderate beneficial effects.  Other meta-analyses support the 

effectiveness of native language instruction for academic achievement over that of 

English-only alternatives (Greene, 1997; Rolstad, Mahoney, & Glass, 2005; Willig, 

1985).  In their research synthesis, Slavin and Cheung (2005) found that existing 

evidence favors bilingual approaches, especially paired bilingual strategies that teach 

reading in the native language and English at different times each day (i.e., one-way dual 

language programs).  Reviewing only studies passing methodological muster according 

to Slavin (1986), they found no results favoring English-only instruction.  Other studies 

also support the effectiveness of native language instruction approaches over English-

only instruction.  Figueroa (2007) found that ELLs receiving instruction in a dual 
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language program outperformed ELLs receiving English-only instruction on a repeated 

measure of English oral reading fluency.  

Some research evidence supports dual language instruction as a more effective 

method of ELL instruction over other bilingual education approaches utilizing native 

language instruction.  A very large longitudinal study conducted over five years included 

a sample size of over 210,000 students obtained from various sites across the country.  It 

found that students who participated in a dual language program for at least five years 

achieved higher scores on a nationally normed test in English (i.e., Stanford 9), than those 

students participating in a transitional bilingual program (Thomas & Collier, 2002).  This 

study is not without fault, as it has been criticized for methodological weaknesses as well 

as information purported to be missing.  Still, other studies have also found additional 

evidence for the effectiveness of one- and two-way dual language programs.  For 

example, high levels of reading and math achievement were found for third- and fifth-

grade students instructed in a one-way dual language program in Texas (Gómez, 

Freeman, & Freeman, 2005).  Examining two-way dual language programs across the 

nation over a three-year period and including a total of 344 participants, Howard, 

Christian, and Genesee (2003) found that upper-grade ELL elementary students in a two-

way dual language program progressed to English oral proficiency and successfully read 

and comprehended grade-level English text by the end of fifth grade.  Additionally, 

Mahrer and Christian (1993) evaluated 35 two-way programs around the country and 

concluded that the programs were making good progress towards the goals of 

bilingualism and academic achievement.  It should be noted that the majority of these 
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studies find benefits for dual language program participants in later grades versus earlier 

grades. 

Measuring English Language Learners’ Lexical Knowledge and Language 

Development 

As noted previously, numerous studies evaluating ELL reading achievement have 

found that ELLs experience a delay in literacy development because they do not have 

adequate English language proficiency (e.g., lexical, syntactic and semantic skills; 

Peregoy & Boyle, 2000).  Studies that have investigated the relationship between 

language proficiency and English reading achievement have typically focused on English 

language proficiency; however, the theoretical basis proposes that the level of 

competence in English attained by ELLs is partially a function of the type of competence 

the ELL has achieved in his first language.  In addition, Cummins’ (1979) threshold 

hypothesis proposes that to reap the benefits of bilingualism, bilingual individuals must 

achieve minimum levels or thresholds of proficiency in both languages.  An important 

consideration is that ELLs vary in their linguistic abilities in both the native and second 

language and may demonstrate differing levels of overall language proficiency depending 

on individual language experiences (Rhodes, Ochoa, & Ortiz, 2005).  In order to have a 

full account of the lexical knowledge of ELLs, measurement must address both 

languages.  

The Verbal Ability tests of the Woodcock-Johnson III (WJ-III) Tests of Cognitive 

Abilities and Diagnostic Supplement allow the inclusion of both English and Spanish in 

measuring the narrow abilities of lexical knowledge and the general development of 

spoken-language skills not requiring reading ability (McGrew, Schrank, & Woodcock, 
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2007).  The subtests measure narrow abilities of crystallized intelligence, an aspect of 

cognition that refers to the breadth and depth of a person’s acquired knowledge of a 

culture (Flanagan, Ortiz, & Alfonso, 2007).  The tests allow for an oral response to items 

measuring vocabulary, synonyms, antonyms, and verbal analogies in English.  This 

provides a measure of English verbal ability (i.e., English vocabulary knowledge and 

understanding of words in spoken language).  Items that are missed in English are then 

re-administered in Spanish.  When items are re-administered in Spanish, a Bilingual 

verbal ability score is the result.  This Bilingual verbal ability reflects the individual’s 

combined native and second language competencies.  Because a bilingual individual’s 

language ability is affected by amount of exposure to each language, his abilities may 

differ from that of monolinguals (Gathercole, Thomas, Jones, Guasch, Young, & Hughes, 

2010).  In addition, for bilingual individuals, assessing English-only verbal ability may 

provide an inaccurate representation of actual total verbal ability and may even result in 

an underestimation of the individual’s true ability.  Although verbal ability is not a 

comprehensive measure of language proficiency, previous research has noted that this 

aspect of cognition is related to reading achievement, with its impact increasing with age 

until about the age of 50 years (Schrank & Flanagan, 2003).  Given this link between 

verbal ability and reading achievement, the inclusion of a Bilingual verbal ability 

measure may be relevant to gaining further understanding of the literacy development of 

ELLs.  It also allows for examination of the threshold hypothesis component of 

Cummins’ theory of second language acquisition.  

Norm-Referenced Testing vs. Direct Skills Assessment  
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The reading performance of Spanish-speaking ELLs has been a concern for 

educators for some time given their underperformance in this area when compared to 

monolinguals.  In studying the academic progress of ELLs based on instructional 

approaches, outcomes have been typically measured by results on norm-referenced 

standardized achievement tests or by language proficiency tests.  The items on norm-

referenced tests sample academic skills within certain content areas, such as math or 

reading.  An individual’s performance for the items is compared to that of a large group 

of individuals of the same age or grade, thereby allowing evaluators to determine an 

individual’s standing against a normative sample (Shapiro, 2004).  The tests are 

standardized so that their administration and scoring is uniform.  Norm-referenced, 

standardized tests have been used for decades to determine whether a student meets 

eligibility for special education services as they allow for documentation of the degree of 

deviation from the norm.  Despite these advantages, norm-referenced tests have some 

crucial limitations.  For one, there is some evidence that there is a lack of overlap 

between what they measure and what students are taught in school, i.e., the curriculum 

(Bell, Lentz, & Graden, 1992; Shriner & Salvia, 1988).  This lack of consistency makes 

dubious any conclusion regarding a student’s learning because scores on norm-referenced 

tests could be a reflection of actual student learning or a mismatch between the 

curriculum experienced by the student and the skills measured by the test (Shapiro & 

Derr, 1987).  For example, in comparing the content of three third-grade reading 

comprehension curricula and two common standardized reading achievement tests, it was 

found that only a small portion of the curricula skills were assessed in the tests 

(Armbruster, Stevens, & Rosenshine, 1977).  Another limitation is that norm-referenced 
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tests cannot detect small changes in performance, which makes it difficult to determine if 

a student is making adequate academic progress.  This is a real hindrance for teachers, 

who must make decisions regarding instruction on a day-to-day basis.  These limitations 

are not surprising when we consider that most published norm-referenced tests are not 

designed to inform instruction to improve student outcomes (Domínguez de Ramírez & 

Shapiro, 2006).  

A method that reinforces the importance of testing based on the curriculum 

experienced by a student is direct skills assessment.  Offered as an alternative to 

traditional assessment, curriculum-based assessment (CBA) was developed so that by 

directly and repeatedly measuring the skills that a student had been taught in the 

classroom, educators would be able to determine with more specificity how a student was 

learning, and would also be able to determine his instructional needs (Tucker, 1985).  

Distinct models of CBA have been developed that differ in terms of whether the skills 

that are to be measured change or remain the same over time.  The former model is 

termed specific subskill mastery measurement, while the latter is termed general outcome 

measurement by Fuchs and Deno (1991).  Because the specific subskill mastery 

measurement model requires the use of short-term goals based on a particular curriculum, 

it relies on teacher-made tests that may or may not be reliable or valid.  In contrast, the 

goal of the general outcome measurement model is to create a standardized manner of 

assessment that is reliable, valid, and catalogues long-term growth of academic skills in a 

manner that allows for instructional modification and evaluation of program 

effectiveness.  Although there are various general outcome measurement models, a well-

known general outcome model that has also been the most widely researched is 
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curriculum-based measurement (CBM) (Shapiro, 2004).  This model was first developed 

at the University of Minnesota in the 1970s (Deno, 1985) and has undergone some 

modifications that have resulted in the development of reliable and valid forms to 

monitor a range of academic skills, including oral reading fluency (Hosp & Fuchs, 2005), 

reading comprehension (Shin, Deno, & Espin, 2000), math (Fuchs, Fuchs, Hamlett, 

Stecker, 1991), writing (McMaster & Espin, 2007), and spelling (Fuchs, Fuchs, Hamlett, 

& Allinder, 1991).  CBM in its current form is distinguished from other forms of CBA in 

that it has moved away from direct sampling of skills from the curriculum and is now 

based on the notion that curriculum sampling is not essential for instructionally useful 

measurement.  Instead, CBM emphasizes repeated testing (over time) on material of 

comparable difficulty, valid indicators of critical instruction outcomes, and the use of 

qualitative and quantitative data regarding student performance that allows for decisions 

for when and what adaptations are necessary to enhance instruction (Fuchs & Deno, 

1994).  For example, drawing from a substantial research base developed over decades, 

the developers of CBM utilize oral reading fluency of graded material as the basic unit of 

analysis that is sensitive to short-term effects of instruction and assesses overall reading 

progress as demonstrated by the graphing of student data (Hintze, Christ, & Methe, 

2006).  Unlike norm-referenced tests, CBM methods are sensitive, brief, and have many 

alternate forms.  

Measuring Oral Reading Fluency  

As previously stated, reading is a complex process that results in two distinct but 

interrelated features, oral reading fluency and reading comprehension.  In order to 

determine reading achievement in school-age children, evaluators may utilize diverse 
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instruments that provide measures of each of these two aspects of reading; however, 

some researchers note that measuring oral reading fluency is sufficient in determining 

reading achievement.  Oral reading fluency, the ability to read connected text with speed 

and accuracy, is an important component of literacy (Domínguez de Ramírez & Shapiro, 

2007).  Oral reading fluency measures have been found to exhibit sufficient concurrent 

validity with standardized measures of reading (Deno, Mirkin, & Chiang, 1982; Hosp & 

Fuchs, 2005).  In their comparison of instruments measuring the oral reading fluency or 

reading comprehension of a group of adolescents with reading disability, Fuchs, Fuchs, 

Hosp, & Jenkins (2001) found that oral reading fluency was most strongly associated 

with the ability to read passages and answer questions regarding the passages on a 

popular reading comprehension achievement test.  Oral reading fluency has been found to 

comprise a valid part of the reading index from a theoretical perspective utilizing 

confirmatory factor analysis procedures (Shinn, Good, Knutson, Tilly, & Collins, 1992).  

Reading-CBM (R-CBM), which measures oral reading fluency, has been well-

established as a measure of English reading proficiency for monolingual students in 

various grades.  R-CBM utilizes grade-equivalent passages to allow for the calculation of 

the number of words read correctly in one minute.  In their comparison of R-CBM scores 

with standardized reading achievement tests as well as a CBM measure of reading 

comprehension, Jenkins & Jewell (1993) found that R-CBM reliably correlated with the 

other measures, particularly for students in grades 2-4.  R-CBM scores for students in 

grades 6-7 were found to correlate with and predict year-end English grades for those 

students in Grades 8-10 and were also found to distinguish between students with a 

disability and those without (Fewster & MacMillan, 2002).  Predictive validity of R-
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CBM was also supported by the results of Stage (2001), which indicated that first-grade 

word reading fluency was strongly predictive of initial second grade reading fluency.  

Other results have determined that R-CBM scores predict outcomes on state assessments 

in reading (Crawford, Tindal, & Stieber, 2001; Shapiro, Keller, Letz, Santoro, & Hintze, 

2006; Silberglitt, Burns, Madyun, Lail, 2006).  In their review of the literature, Wayman, 

Wallace, Wiley, Tichá, and Espin (2007) concluded that R-CBM is an empirically-based 

technique for monitoring elementary student performance in schools.   

Oral Reading Fluency Growth in Monolinguals 

R-CBM emphasizes repeated assessment of oral reading fluency to determine 

overall reading progress and to inform instruction.  These characteristics make it suitable 

for modeling individual change, information that can be crucial when evaluating the 

effects of an intervention and when determining whether a student is making adequate 

progress, as is mandated by No Child Left Behind (NCLB, 2001).  Deno, Fuchs, Marston, 

& Shin (2001) noted that R-CBM’s utility for longitudinal modeling of individual change 

is due to its technical features, i.e., interval scale data that is unaffected by ceiling or floor 

effects, constant construct and difficulty levels measured over time, and sufficient 

number of alternate forms to accurately estimate change parameters.  In monolinguals, 

CBM assessing oral reading fluency has been used to find that reading growth rates vary 

by grade level and by initial level of performance (Silberglitt & Hintze, 2007).  Fuchs, 

Fuchs, Hamlett, Walz, and Germann (1993) introduced the concept of intraindividual 

norms for formatively evaluating individual reading growth.  Utilizing grade-level 

passages, they calculated weekly rate of correct words read per minute for 117 students in 

grades 1-6 assessed weekly from October to April.  A least-squares regression was used 
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to calculate slope, the average weekly increase in a student’s R-CBM score across the 

school year.  The results indicated that there were statistically significant differences in 

slope as a function of grade.  For example, slopes for students in grades 1 and 2 were 

reliably greater than at each following grade.  Although slopes were positive from grades 

1-6, the size of the slope decreased with grade.  In addition, a linear relationship 

described the growth in reading within a year for students in grades 1-3, for the majority 

of students in grades 4-5 and for a lesser number of the students in grade 6.  The authors 

concluded that their findings supported developmental models of reading, where more 

basic skills are acquired quickly in the earlier grades.  A later study utilized an existing 

database provided by school districts who had been regularly administering R-CBM to 

students in grades 1-6 to compare the growth rates of students receiving instruction in 

general education students and those receiving special education instruction using an 

ordinary least-squares method (Deno, Fuchs, Marston, & Shin, 2001).  Again, results 

indicated steeper growth rates for general education students within grades 1 and 2, with 

the annual growth rates decreasing in Grades 5 and 6.  In contrast, the growth rates for 

students in special education was steeper at grade 1 and remained at a constant, though 

lower within-year rate from grades 2-6.  In addition, the growth rate for those in special 

education was less than half that of the general education students in grades 1 and 2.  The 

authors noted that a linear model satisfactorily represented within-year growth.  Other 

studies have also reported findings consistent with greater annual growth in the early 

grades (Silberglitt & Hintze, 2007); however, there is recent evidence of steeper slopes 

for R-CBM scores in the fall of the academic year, refuting the evidence for linear 

within-year growth rates (Christ, Silberglitt, Yeo, & Cormier, 2007).  
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The value of examining within-year R-CBM growth for individual students 

cannot be overstated.  Rate of growth has been found to distinguish between students 

receiving instruction in general education or special education (Deno, Fuchs, Marston, & 

Shin, 2001) and between schools with varying types and concentrations of at-risk 

students (Logan & Petscher, 2010).  In addition, R-CBM measuring reading growth rates 

from grades 1-6 has been found to have long-term positive correlations with outcomes on 

a state-wide achievement test (Keller-Margulis, Shapiro, & Hintze, 2008), further 

highlighting its utility for progress-monitoring.  

R-CBM and English Language Learners 

To ensure that ELLs were making progress as per NCLB, students were assessed 

in reading and mathematics and were assessed annually to measure how well they were 

learning English (NCLB, 2001), i.e., whether a student is exhibiting an adequate response 

to intervention.  Given its success with monolingual students, the use of R-CBM with 

ELLs continues to be investigated.  Although only a handful of studies exist to date, the 

available research has found support for the use of CBM with Spanish-speaking ELL 

students. Baker and Good (1995) investigated the reliability, validity, and sensitivity of 

R-CBM in English with
 
50 second grade bilingual Hispanic students, 33 of whom 

received some instruction in their native language of Spanish.  The authors administered 

R-CBM to 50 ELLs and 26 English monolingual students twice a week for ten weeks.  

Comparing the level of student performance and rate of progress for both groups, they 

concluded that R-CBM was as reliable, valid, and sensitive for bilingual students as for 

English monolinguals.  More recently, Domínguez de Ramírez and Shapiro (2006) found 

R-CBM to be sufficiently sensitive to reading growth for ELLs, and concluded that 
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ongoing assessment offers a more comprehensive understanding of the academic 

performance of Spanish-speaking ELLs than single assessments of fluency.  Predictive 

validity for R-CBM was also evidenced in a study that examined R-CBM as a predictor 

of performance on a state accountability test of reading proficiency for a large group of 

fifth grade Hispanic ELL students (Muyskens, Betts, Lau, & Marston, 2009).  

As evidenced in the emerging research, R-CBM has the potential to provide 

relevant information regarding the effectiveness of amount of native language instruction 

on the reading development of ELLs.  Specifically, as the research with monolinguals 

demonstrates, determining the parameters of literacy growth (i.e., the typical reading 

development that can be expected for ELLs) would shed light on whether instruction is 

effective by providing evidence on whether a student has made adequate reading progress 

compared to other ELLs.  McCardle, Mele-McCarthy, and Leos (2005) noted that it is 

essential to document the normative development of language and literacy abilities 

among well-defined groups of ELL children to better distinguish between typical second 

language acquisition effects or a learning disability.  Because additional factors, such as 

language proficiency and type of language instruction, must be considered when 

determining ELL academic progress, the directness of R-CBM makes it a useful tool for 

accounting for a potential transfer of skills from one language to another (Baker, 

Plasencia-Peinado, & Lezcano-Lytle, 1998).  Recent studies have examined the slope of 

R-CBM scores of ELLs.  Graves, Plasencia-Peinado, Deno, and Johnson (2005) 

examined the use of R-CBM to evaluate the English reading progress of first-grade ELLs 

who spoke various languages other than English, including Spanish, and who were 

receiving English instruction.  The group concluded that the increases found among ELLs 
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on R-CBM at the end of first grade were consistent with the results of other studies 

examining the growth in oral reading of first-grade English monolinguals.  Therefore, 

when receiving similar instruction, the oral reading fluency of ELLs compared to that of 

monolinguals.  Domínguez de Ramírez and Shapiro (2006) examined students in grades 

1-5.  They compared 83 students enrolled in general education classrooms to 62 Spanish-

speaking ELLs enrolled in the type of bilingual education approach incorporating native 

language instruction that is most commonly used, the transitional bilingual education 

program (Osorio-O’Dea, 2001).  They found that Spanish-speaking ELLs read less 

fluently on English passages than general education students across grades and across 

testing periods.  Reyes (2008) compared the R-CBM scores of a group of ELLs receiving 

instruction in a dual language program to that of a group of ELLs receiving instruction in 

an ESL program across their second grade year.  The results of a repeated measures 

between-within subjects analysis of variance indicated that type of bilingual program did 

not significantly affect change in English oral reading fluency scores.  Throughout their
 

second grade year, ELLs, regardless of instruction, were found to exhibit significant 

growth in R-CBM scores.  This growth was not attributed to type of instruction or to the 

combined effects of time and type of instruction, but seemed to occur primarily as a result 

of time.  Although few similar studies exist, on the surface this finding contradicts 

previous research examining the reading development of ELLs, which has found 

differences in oral reading fluency based on language of instruction.  Although the study 

suffered from a limited sample size and discrepancy in the implementation of the dual 

language program by the school district, the results are concurrent with other studies that 
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have found instructional effects for ELLs to be evident in later grades rather than in 

earlier grades  

Statistical Techniques for Analyzing R-CBM Data 

Ordinary Least Squares and Analysis of Variance.  To be deemed 

“methodologically acceptable,” appropriate statistical tests must be used to determine 

differences between treatment and control groups when conducting bilingual education 

research (Hofstetter, 2004).  This criterion is also relevant in the field of CBM research. 

CBM uses repeated measurement of student performance, which allows educators to 

make instructional decisions based on student growth over time rather than student status 

at a given time.  The results of these measurements over time have been analyzed more 

traditionally using ordinary least squares (OLS) or repeated measures analysis of variance 

(ANOVA).  However, critics of these statistical methods condemn their limitations.  For 

example, OLS assumes that all cases have fixed effects, which is unlikely in most cases 

when modeling R-CBM growth (Christ, Silberglitt, Yeo, & Cormier, 2010).  The 

limitations for ANOVA include its requirement that all participants be assessed at the 

same time and with equal intervals between testing sessions, its inability to include cases 

with missing data, and its inability to use continuous variables as predictors to explain 

differences between individuals’ performance changes.  Such limitations must certainly 

be kept in mind by investigators when choosing the appropriate statistical analysis.  

Hierarchical Linear Modeling.  A more sophisticated statistical analysis that 

overcomes the limitations of repeated measures ANOVA is hierarchical linear modeling 

(HLM).  Developed in the biological and statistical fields, HLM was first applied to 

psychology and education research in the 1980s.  It is referred to as mixed-effects or 
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random-effects models in biometric applications, covariance components models in the 

statistics field, and multilevel linear models in sociological research (Raudenbush & 

Bryk, 2002).  This analysis allows for “predicting the characteristics of members who are 

nested within some type of group, which may be nested with other groups inside a larger 

group” (Arnold, 1992, p. 58).  In HLM, each nested level is represented by its own 

submodel that expresses relationships among variables and specifies how variables at one 

level influence the relations occurring at another level (Raudenbush & Bryk, 2002).  In 

this manner, it is a particularly appropriate method of statistical analysis for education 

research given that students are part of a class, which is part of a school campus, etc.  In 

addition, HLM makes it possible to study change by initially modeling it at the individual 

level.  An individual growth model allows for targeting interindividual differences in 

intraindividual change by including growth parameters that are allowed to vary across 

individuals rather than solely across groups (Francis, Fletcher, Stuebing, Davidson, & 

Thompson, 1991).  With the inclusion of individual and group parameters, HLM enables 

researchers to investigate the shape of growth in a behavior for a group of individuals as 

well as differences in individual rates of the behavior as related to known individual 

characteristics.  HLM can be used to create individual growth curves that model 

individuals’ reading slopes over time so that slope in oral reading growth is estimated for 

each student (Stage, Sheppard, Davidson, & Browning, 2001).  

As noted previously, curriculum-based measures such as R-CBM have the 

technical features necessary for longitudinal modeling of individual change (Deno, 

Fuchs, Marston, & Shin, 2001), which makes it particularly suitable for HLM analysis.  

Although only a limited number of studies have applied HLM to R-CBM data, results are 
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encouraging.  One of the initial studies utilized HLM to examine slope of oral reading 

fluency of monolingual fourth-grade students as a predictor of performance on a state 

assessment test, but found that it was not a significant predictor (Stage & Jacobsen, 

2001).  Later, Baker et al. (2008) noted that the analysis suffered from multicollinearity, 

which may have affected the validity of individual predictors.  Baker et al. (2008) 

conducted their own analysis and examined the slope of curriculum-based oral reading 

fluency, controlling for initial level of performance, as a predictor for performance on 

high-stakes reading tests.  They found that it accounted for a statistically significant 

amount of variance that was greater in first and second grade than in the third grade.  

Although the sample included Hispanic ELLs, information regarding their performance 

was not discussed.  A recent study found that individual differences in the growth rate of 

oral reading fluency in the first grade provided the most information about first-grade and 

third-grade reading comprehension achievement (Kim, Petscher, Schatschneider, & 

Foorman, 2010).  The results also indicated that for second graders, initial (Fall) oral 

reading fluency, rather than growth rate, was most strongly related to second grade 

reading comprehension.  

In the past decade, studies have increasingly utilized HLM to analyze curriculum-

based assessment of oral reading fluency and demonstrate normative growth patterns for 

groups of students.  Silberglitt and Hintze (2007) administered R-CBM to 7,544 

(primarily monolingual) students from grades 2-6 in the Fall, Winter, and Spring of each 

school year for seven years.  Their results indicated that the rates of growth for students 

at the bottom and uppermost deciles of the Fall benchmark were significantly lower than 

for those students closer to the median, particularly during grades 2 and 3.  The authors 
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noted that HLM is an effective tool for analyzing R-CBM scores across time.  The results 

of Christ, Silberglitt, Yeo, & Cormier (2007) were consistent with previous research that 

found increased growth in R-CBM within the earlier grades than later grades.  Also 

consistent with previous research, annual growth was greater for general education 

students than for special education students, especially in the Fall.  Knowledge about 

typical growth rates for different groups of students is certainly an important 

consideration for educators who need to know how much growth to expect for their 

students.  A more recent study utilizing HLM examined the growth in scores on a 

curriculum-based oral reading fluency measure for a very large sample of K-3 students 

and found that a linear growth rate offered the best fit to the data (Kim, Petscher, 

Schatschneider, & Foorman, 2010).  Results were not disaggregated by ethnicity so that 

information for ELLs was not included.  

There exist few studies that have examined the oral reading fluency trajectories of 

ELL students using HLM analysis.  Stage, Sheppard, Davidson, and Browning (2001) 

administered R-CBM four times during the first grade school year to a small sample of 

primarily American Indian and Hispanic students.  The results of an HLM growth curve 

analysis indicated that all students made significant growth in oral reading fluency across 

the first-grade year.  Utilizing curriculum-based measures of oral reading fluency 

administered in the Fall, Winter, and Spring of the second grade to a large sample of 

students, Wang, Porfelli, and Algozzine (2008) compared differences in oral reading 

fluency growth for Caucasian, African American, and Hispanic students.  They found 

that Hispanics had statistically significant lower initial levels of oral reading fluency at 

the beginning of the second grade than other students. In addition, oral reading fluency 
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growth rates were consistently higher for Caucasian students than for African American 

and Hispanic students.  Gutierrez (2010) used hierarchical linear modeling to determine 

the effect that English proficiency had on Fall oral reading fluency and reading growth 

rate over the second grade year.  The sample included second grade students instructed in 

a Structured English Immersion program as well as students instructed in both English 

and Spanish in a dual immersion program.  The author divided students into levels of 

English language proficiency and found that performance on English oral reading fluency 

was statistically different from Fall to Spring for each group.  In addition, for English oral 

reading fluency, every group on average started reading words at a higher level than 

Beginner ELLs, while those with Advanced levels of English had steeper oral reading 

fluency slopes over the year than students with Beginner levels of English proficiency.  

The Gutierrez study is particularly relevant to the current study as it also included 

language proficiency as a predictor of English oral reading fluency across the second 

grade year.  Although the use of HLM analysis has increased in recent years, the extent of 

its application in determining ELL oral reading fluency growth is lacking and indicates a 

need for further research.  

In summary, the literature base regarding ELL literacy achievement addresses 

many variables with often conflicting results.  This discrepancy in the literature casts 

doubt on the current theoretical basis for bilingual education; however, the differences in 

the reading development of monolinguals found by more recent studies are leading to a 

closer look at the development of reading for ELLs.  This information could be utilized to 

better design intervention plans and highlights the need for the further documentation of 

the normative development of reading for ELLs.  
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Statement of the Problem 

Hispanic ELLs in the United States are presently facing many challenges in their 

development of the literacy skills necessary for life success.  Various factors are likely to 

affect their reading development and their impact may vary depending on individual-

specific background.  In measuring academic outcomes for ELLs, it becomes important 

to determine the expected student outcome for the type of instruction received so that 

instructional decisions can be made appropriately.  Measures that are amenable to 

demonstrating normative reading outcomes become especially relevant in examining the 

reading skills of ELLs.  Such measures must possess the technical adequacies that allow 

for the use of sophisticated statistical analyses that can determine expected rates of 

growth for ELLs based on type of instruction and other relevant factors, e.g., SES, that 

are likely to affect reading outcomes.  Recent studies have examined the normative 

reading of monolingual students using curriculum-based measures of reading (R-CBM) 

designed to be administered over time and hierarchical linear modeling (HLM) analysis 

utilized to determine rates of within-year reading growth.  In contrast to the literature on 

monolinguals, the evidence on expected outcomes for ELLs is scarce.  The lack of 

consistent outcomes for ELLs becomes particularly relevant when we note that Hispanic 

students are at higher risk of being placed in academic remediation (Fletcher & 

Navarrete, 2003).  

The current study begins with an examination of the theoretical underpinnings of 

second language acquisition and adopts a scientifically-based approach to the issue of 

ELL literacy development by including measures and analytic techniques whose use is 

far too novel in the literature.  By building on previous research and capitalizing on 
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advances in instructional and statistical knowledge, future research regarding the 

establishment of ELL reading outcomes has the potential to improve the prospects for 

this population of students.  In developing the research base regarding the normative 

literacy outcomes for Hispanic ELLs, the current study will prove meaningful to those in 

the position of making instructional decisions regarding these students.  

Research Questions and Hypotheses 

The current study included second grade ELLs.  The English and Bilingual verbal 

ability of 34 ELL students receiving no native language instruction was compared to that 

of 19 ELL students receiving instruction in both English and Spanish utilizing 

multivariate analysis of variance (MANOVA) in order to investigate the effects of type of 

instruction on verbal ability.  The length of program enrollment was controlled for so that 

students included in the analysis regarding type of instruction had received consistent 

instruction in the same ELL instructional program in Kindergarten, first, and second 

grade.  Although the effects of type of instruction on the reading development of ELLs 

was of interest to the primary investigator, the application of this exclusionary criterion 

limited the sample size so that hierarchical linear modeling could not be utilized to 

investigate this research question in the current study.  This research question was 

answered utilizing repeated measures analysis of variance (Reyes, 2008).  

In addition, R-CBM was used to measure oral reading fluency for a group of 77 

second grade ELL students, most of whom had received instruction in an ESL or dual 

language program.  Length of program participation was not controlled for, meaning that 

some students may have not participated consistently (since Kindergarten) in their current 

program.  A multilevel analysis was conducted to expand the literature base regarding the 
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normative development of ELL English literacy.  In addition, to further investigate 

Cummins’ threshold hypothesis, the combined first and second language verbal ability, 

i.e., Bilingual verbal ability, was included in a model to determine its role in the English 

oral reading fluency trajectory of a group of ELL second graders.  Another goal of the 

study was to further document the utility of R-CBM with ELL students. 

The investigator examined the following research questions: 

1. Is there a difference in the English and Bilingual verbal ability for two groups of 

second grade ELLs receiving either English as a Second Language (ESL) or dual 

language instruction? 

2. Is Bilingual verbal ability associated with both intercept and slope variability of 

English oral reading fluency across the second grade year for a group of ELLs? 

The current study compared the English and Bilingual verbal ability of a group of second 

grade ELLs receiving no native language instruction in an ESL program, to the English 

and Bilingual verbal ability of a group receiving significant native language instruction in 

a dual language program.  It was hypothesized that the English and Bilingual verbal 

ability of the dual language students would be higher than the English and Bilingual 

verbal ability of those receiving instruction in ESL.  In addition, Bilingual verbal ability 

was hypothesized to positively influence the beginning-of-year English oral reading 

fluency and rate of growth of English oral reading fluency of individual ELL students.  



 

 

 

Chapter III 

Methodology 

Participants and Setting 

Data were analyzed from a previously collected data set that included a group of 

native Spanish speakers receiving English-only instruction in an ESL program, and 

another group of native Spanish speakers receiving instruction in both English and 

Spanish in a dual language program.  A total of 77 ELL
 
second graders from three 

schools in a suburban school district close to a major metropolitan city in the 

Southeastern United States participated.  The school district’s population included 8,357 

enrolled students in 2007: 62.9 % White Non-Hispanic, 32.5% Hispanic, 3% Black, 1.3% 

Asian/Pacific Islander, and .3% American Indian (Council of Chief State School Officers, 

2008).  Of the total students enrolled, 13.8% were ELLs and 55.3% were eligible for free 

or reduced lunch.  Consent for participation in the study was obtained from each 

student’s parents or guardians (Appendix A).  Assent was also obtained from each child 

(Appendix B). 

The sample students’ home language, educational history, and socioeconomic 

status were examined in order to determine the comparability of the two groups.  

Students were identified as ELLs based on home language information obtained from 

parent and school questionnaires.  Seventy-seven students whose parents indicated that 

Spanish was spoken in the home at the time of initial enrollment in the school district 

were included in the study.  In determining the effects of Bilingual verbal ability on the 

oral reading fluency growth, 77 students were retained in the sample.  When investigating 

the effects of type of instruction, only those students whose school records confirmed 
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their continuous enrollment within either the ESL or dual language program in 

Kindergarten, first, and beginning
 
second grade were included.  This ensured that all 

students had access to the same curriculum and the same bilingual programming; 

however, the stringent inclusion criteria resulted in a smaller sample size in examining 

effects of instruction.  When students without consistent program enrollment were 

excluded, the sample size decreased to 34 ESL students and 19 dual language students 

whose English verbal ability was compared.  

In an effort to obtain information regarding socioeconomic status (SES), 

eligibility for free and/or reduced lunch and mother’s education level were determined 

via the parent questionnaire.  The sample for the MANOVA consisted of 53 students 

whose initial home language had been listed as Spanish, 34 receiving instruction in the 

ESL program and 19 receiving instruction in the Dual Language program.  Of these 

students, 88.7% qualified as eligible to receive free or reduced lunch (two students had 

missing data).  The sample consisted of 13.2% whose mothers had completed up to an 

elementary education, 26.4% whose mothers had completed up to a junior high 

education, and 50.0% whose mothers had completed up to a high school education.  Only 

5.7% of the students had mothers who had completed some college education.  When 

demographic information was disaggregated by type of instruction, the ESL and dual 

language group were very similar.  While 94.1% of the students in the dual language 

program qualified for free or reduced lunch, 90.2% of those in the ESL program qualified 

for free or reduced lunch.  Table 1 displays mothers’ education, by program.  Mother 

education attainment for the majority of the students in each group was high school level 

or less.  Demographic information suggested similar socioeconomic status for students in 
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each type of instructional program.  Table 2 notes the distribution of English and 

Bilingual cognitive academic language proficiency (CALP).  While approximately the 

same percentage of students in the ESL and dual language groups obtained Limited 

English and Bilingual CALP scores, more students in the ESL group obtained a Fluent 

level of English and Bilingual CALP.  The mean English CALP for the ESL group was 

3.291 with a standard deviation of .638 and the mean Bilingual CALP was 3.488 with a 

standard deviation of .612.  For the dual language group, mean English CALP was 2.926 

with a standard deviation of .993 and the mean Bilingual CALP was 3.412 with a 

standard deviation of .680. 

 The sample for the hierarchical linear modeling analysis consisted of 77 students 

whose initial home language had been listed as Spanish.  Of these students, 89.6% 

qualified as eligible to receive free or reduced lunch (two students had missing data), 

indicating that the students were of similar socioeconomic status.  The sample consisted 

of 15.6% whose mothers had completed up to an elementary education, 27.3% whose 

mothers had completed up to a junior high education, and 44.2% whose mothers had 

completed up to a high school education.  Only 10.4% of the sample had mothers who 

had completed some college education, again suggesting that the students were of similar 

socioeconomic status.  Table 2 notes the total sample distribution of English and 

Bilingual cognitive academic language proficiency (CALP). 

Materials 

CBM English Reading Measures.  R-CBM has been well-established as a 

measure of English reading proficiency (Deno, Mirkin, & Chiang, 1982; Shinn, Good, 

Knutson, Tilly, & Collins, 1992).  More recently, Wayman, Wallace, Wiley, Tichá, and 
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Espin (2007), in reviewing the technical properties of R-CBM, found strong correlations 

between it and English reading proficiency.  Correlations of R-CBM with published 

reading tests have been found to range from .63 to .90 (Wayman, et al., 2007; Fuchs & 

Deno, 1991).  Baker and Good (1995) investigated the reliability, validity, and sensitivity 

of R-CBM in English with second grade bilingual Hispanic students.  Their results 

supported the use of CBM with bilingual students.  In addition, Domínguez de Ramírez 

and Shapiro (2006) found R-CBM to be sufficiently sensitive to reading growth for 

ELLs.  

Second-grade-level R-CBM measuring oral reading fluency (Appendix C) was 

used to assess English oral reading fluency following the procedures specified by Shinn 

and Shinn (2002).  Three second grade passages were obtained from the AIMSweb 

website, which provides its users the assessment materials and ability to organize and 

report CBM.  These passages have been graded using a method of estimating reading 

passage difficulty, the Lexile-graded standards (Howe & Shinn, 2002).  The alternate 

forms of these passages have been found to have alternate-forms reliability of r =.83 

(Howe & Shinn).  The same three passages were used for each assessment period, with 

the students’ median score for the passages recorded for data analysis to obtain the 

students oral reading fluency.  

Woodcock-Johnson III (WJ III) Tests of Cognitive Abilities and the 

Diagnostic Supplement, Normative Update (NU).  Normative data for the Normative 

Update of the WJ III is based on a single, nationally representative sample of the 2005 

U.S. Census and is a recalculation of the WJ III normative data (McGrew, Schrank, & 

Woodcock, 2007).  The WJ III NU norming sample consisted of 8,782 subjects from 
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more than 100 U.S. communities.  Individuals were randomly selected with a stratified 

sampling design controlling for ten specific community and individual variables and 

thirteen socioeconomic status variables.  

The Verbal Ability tests of the WJ III Tests of Cognitive Abilities and the 

Diagnostic Supplement were administered to every student in the sample.  The Verbal 

Comprehension test was administered in English.  Missed items were then re-

administered in Spanish using the Bilingual Verbal Comprehension test of the Diagnostic 

Supplement, with correct items resulting in gain scores.  Although these tests are 

appropriate for English-dominant bilingual individuals, they were administered to every 

student in the current sample given that all of the students were receiving English 

instruction in either the English as a Second Language Program or the dual language 

program.  Reliability statistics provided for these WJ III subtests indicate strong 

reliability, with split-half coefficients ranging from r = .90 for subjects 7 years of age to r 

= .88 for subjects 8 years of age.  

For the WJ III tests, a raw score is converted into a W score, which is the 

foundational metric for all of the WJ III derived scores, including standard scores and 

percentile ranks (McGrew & Woodcock, 2001).  The W score is based on the W scale, a 

mathematical transformation of the Rasch model of data analysis based on item response 

theory.  Because the W scale is an equal-interval scale, an interval always represents the 

same amount of growth along the scale.  Therefore, any two scores along the scale can be 

compared.  The W scale for each test is centered on a value of 500.  This value is set to 

approximate the average performance of a typical 10-year-old child.  The W score is 

useful in reporting “an individual’s general level of development in a skill, ability, or area 
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of knowledge compared with others of the same age or in the same grade in the norming 

sample” (Jaffe, 2009, p.4).  This metric will be used to measure students’ English and 

Bilingual verbal ability. 

Questionnaires.  Information regarding demographics including home language, 

eligibility for free or reduced lunch, and limited English proficient (LEP) status was 

gathered via both a parent (Appendix D) and school questionnaire (Appendix E) designed 

by the primary investigator.  The parent questionnaire was written in both English and 

Spanish and was sent to the parents in both languages.  For addressing the effects of type 

of instruction, the school questionnaire was also used to ensure that the students 

participated continuously in their respective educational programs for both their 

kindergarten and first grade years.  Those students who transferred from another school 

campus or another school district at any time after their kindergarten year were excluded. 

 Procedures  

After approval from both the institutional review board and the school district was 

obtained, the sampling procedure commenced.  Students were recruited from classes 

receiving either dual language or ESL instruction.  Informed consent forms, written in 

both English and Spanish and detailing the procedures of the study, were sent home with 

all of the enrolled students.  Each classroom teacher was asked to collect the consent 

forms from their students.  A parent questionnaire was also included with the informed 

consent to allow for collection of data about educational history and language 

background/development.  Unreturned consent forms and parent questionnaires with 

completed consent forms were followed up with a second consent form and/or 
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questionnaire.  The classroom teachers and ESL teachers played a primary role in 

obtaining consent.  

AIMSweb guidelines were followed throughout the current study.  Administration 

of R-CBM passages was conducted by providing standardized instructions, listening to a 

student read a graded passage aloud for one minute, and then calculating the number of 

words read correct per minute.  Three passages were administered, with the number of 

words read correctly per minute calculated for each passage.  The median score of the 

three passages was then used to represent the student’s oral reading fluency for that 

assessment period.  If a student was unable to decode a word after three seconds, the 

student was then provided the word and prompted to continue.  Omissions and 

mispronunciations were coded as errors, while self-corrections were counted as correct.  

The primary investigator and two trained research assistants fluent in both English and 

Spanish administered the R-CBM probes.  The examiners were trained following the 

procedures outlined by Shinn & Shinn (2002).  The assistant examiners achieved a 

minimum of 90% accuracy on three consecutive practice trials during the training 

session.  In addition, “refresher” training sessions were conducted between the data 

collection periods by reviewing a handout on administration and scoring procedures.  

Data was collected during the Fall (October), Winter (February), and Spring 

(May) of the academic year.  Prior to commencement of data collection, a child assent 

form was read aloud in either English or Spanish, at the student’s preference, to each 

recruited student in an effort to obtain his/her consent for participation.  In October 2008, 

three graded, 1-minute passages were presented to each student who assented in order to 

obtain a benchmark of English oral reading fluency.  The same passages were used in 
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February and May 2009 to assess English oral reading fluency.  Each student required 

about five minutes for assessment.  The primary investigator coordinated and oversaw the 

logistics of the data collection process to ensure maximum efficiency.  

The primary investigator and two trained assistants, all of whom are fluent in 

English and in Spanish, administered the Woodcock-Johnson III tests.  The primary 

investigator had previous extensive experience in the assessment of the instrument and 

had administered the tests a minimum of thirty times.  Assistant examiners were trained 

in the fall of the school year prior to commencement of testing.  Both assistant examiners 

were asked to administer the tests to an adult while being observed by the primary 

investigator and then given feedback.  The assistant examiners were able to demonstrate 

correct administration and scoring of the tests.  Two refresher administration trainings 

were given between testing days.  The WJ III tests were administered in the fall of the 

school year to each of the 77 subjects included in the study.  

Each participant’s name was paired with a code number by the principal 

investigator.  This code number appeared on the written materials.  The list pairing the 

students’ names to the assigned code numbers was kept separate from all research 

materials and was available only to the principal investigator and faculty supervisor.  The 

list was contained within a password-protected electronic Excel spreadsheet and was 

deleted after the data, minus identifying information, was input into a statistical software 

program.  

Design and Analysis 

Implementing stringent criteria to exclude students who had not received 

consistent type of instruction, the mean English and Bilingual verbal ability of a group of 
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second grade students receiving ESL services was compared to the mean English and 

Bilingual verbal ability of students receiving both English and Spanish instruction in a 

dual language program.  Multivariate analysis of variance (MANOVA) was utilized with 

the mean English verbal ability and Bilingual verbal ability for each group included as 

dependent measures.  The independent variable was type of instruction.  This method was 

chosen over an analysis of variance (ANOVA) procedure in an effort to examine two 

dependent variables, Bilingual verbal ability and English verbal ability, believed to be 

related to each other (Meyers, Gamst, & Guarino, 2006).  The data were screened for 

violations of the MANOVA assumptions. 

In addition, using HLM individual growth curve analysis, the study examined 

how change in English oral reading fluency for a group of second grade ELL students 

was affected when Bilingual verbal ability, based on the W score, was included in a two-

level linear individual growth model.  English oral reading fluency growth was 

investigated using an intercepts- and slopes-as-outcomes model.  At Level 1, multiple 

observations of English oral reading fluency for each individual were viewed as nested 

within the person, allowing the analysis to proceed when the number and spacing of time 

counts varied across cases (Raudenbush & Bryk, 2002).  Also at Level 1, each student’s 

development of English oral reading fluency was represented by the true ability of each 

individual at the intercept (Fall R-CBM) as well as an individual growth trajectory in 

English R-CBM scores over the three data collection points (Fall, Winter, and Spring).  

At Level 2, the individual growth parameters, intercept and slopes, became the outcome, 

or dependent, variables.  Both the intercept and slope parameters for R-CBM were 

allowed to vary as a function of individual Bilingual verbal ability, the independent 
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variable.  The two-level linear individual growth model was applied to estimate a mean 

growth curve of R-CBM and individual variation around it, estimate the correlation 

between Fall R-CBM and slope of R-CBM, and model relations of Bilingual verbal 

ability to both Fall R-CBM and change in R-CBM (Raudenbush & Bryk, 2002).  

Utilizing the Scientific Software International program HLM 7: Hierarchical Linear and 

Nonlinear Modeling (2010) the model was conceptualized as follows: 

Level 1: RCBMti = π0i + π1i*(TIMEVARti) + eti      (1.1) 

Level 2: π0i = β00 + β01*(BILVERBAi) + r0i      (2.1) 

         π1i = β10 + β11*(BILVERBAi) + r1i      (2.2) 

The following assumptions apply to HLM analysis: (1) linearity, (2) normality, (3) 

homoscedasticity, (4) independence of level-1 and level-2 residuals, and (5) 

independence of observations at the highest level.  Data were examined in order to ensure 

that they met the assumptions for conducting HLM analysis.  The study was quasi-

experimental in that there was no random assignment of groups. 

 



 

 

 

IV. Results 

Preliminary Data Analysis 

One outlier was found for the Bilingual Verbal Ability variable; however, the 

outlier was included in the analysis as it was in line with the expectation that the sample 

included a range of verbal ability.  This decision was in line with the practice endorsed by 

Cohen, West, and Aiken (2003) in that the outlier represented less than 1% of the sample 

size.  The data were screened for violations of assumptions required for multivariate 

analysis of variance (i.e., assumptions of normality, linearity, and homoscedasticity) prior 

to analysis.  There were no missing cases.  Measures of skewness and kurtosis were 

utilized to assess univariate normality.  Based on both conservative and more liberal 

thresholds for normality mentioned by Meyers, Gamst, and Guarino (2006), the skewness 

values of -.289 for Bilingual Verbal Ability and -.254 for English Verbal Ability 

indicated acceptable levels of skewness, while kurtosis values of .277 for Bilingual 

Verbal Ability and .154 for English Verbal Ability indicated acceptable levels of kurtosis. 

Figure 1 demonstrates a bivariate scatter plot utilized to assess linearity between the two 

dependent variables. Oval- or elliptical-shaped scatter plots are expected for variables 

that are both normally distributed and linearly related to each other (Meyers, Gamst, & 

Guarino, 2006).  Visual inspection of the scatter plot supports the linearity of variables. 

The Box’s M test for equality of variance-covariance matrices is used to test for 

homoscedasticity when utilizing MANOVA.  The Box’s M was nonsignificant and the 

assumption of homoscedasticity was satisfied for the current analysis.  

 Multilevel analysis typically commences with visual inspection of the data.  

Figures 2 and 3 display the distribution of the raw scores.  When the raw data for all 
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participants is examined in Figure 2, change in R-CBM scores across time was linear due 

to the number of observations per student. In order to better visualize the growth curve, 

20% of the students were randomly selected for inclusion in a graphical representation of 

their scores.  Figure 3 trends suggest that many students have steeper slopes in English R-

CBM from Fall to Winter than from Winter to Spring; however this is an overall trend as 

there is much inter-individual heterogeneity.  A linear growth model is considered to be 

advisable in examining reading development across a short period of time, when the 

number of data points is few (Raudenbush & Bryk, 2002; Shin & Lee, 2007), and was 

adopted for the current study. 

 Post Hoc Power Analysis 

Post hoc power analyses were conducted for the current study.  A MANOVA was 

conducted on two dependent variables, Bilingual Verbal Ability and English Verbal 

Ability, including type of bilingual program as the independent variable.  Results were 

non-significant.  For the MANOVA analysis, the observed power based on the software 

results was .558.  This is considered to be low power in that the possibility of Type II 

error, i.e., failing to reject a false null hypothesis, is higher.  This is a limitation of the 

current study.  

Power simulations were conducted using R Version 2.10.1 (R Development Core 

Team, 2009) and the lme4 package (Bates & Maechler, 2009).  Each simulation 

generated 1000 data sets.  Estimates of main effects, variance components, and variable 

interrelations were obtained from a previous unpublished study by the first author.  Power 

for a given effect was calculated by dividing the number of effect estimates that were 
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statistically significant (i.e. a t-ratio of greater than 1.96) by 1000.  This value represents 

the probability of the null hypothesis being false.   

Power was first simulated for effect of Bilingual Verbal Ability (BVA) on the 

slopes of Reading-Curriculum Based Measurements.  For each data set in this simulation, 

the sample size was n = 77.  Results from this simulation suggested that the effect 

estimate for the interaction term between BVA and the time variable would need to be 

greater than or equal to .053 to achieve recommended levels of power (i.e., .80).  

Observed power in the present study for this term was close to zero, as the estimated 

effect was .0054.  The power program is included in Appendix F.  

Research Question 1: Group Differences  

A two-group multivariate analysis of variance was conducted on two dependent 

variables, Bilingual Verbal Ability and English Verbal Ability.  The independent variable 

was type of bilingual program.  Evaluation of the properties of the data set determined 

that these data met the necessary statistical assumptions to support the analyses.  Using 

Wilk’s criterion, it was determined that students’ verbal ability was not significantly 

different based on the type of bilingual program instruction they had received (p > .05), F 

(1, 50) = 3.009, p = .058; Wilk’s λ = .893, partial ε2 = .107.  The results of a one-way 

ANOVA conducted for each group were consistent with the results of the MANOVA. 

Research Question 2: Hierarchical Linear Modeling 

A hierarchical analysis typically begins with the fitting of an unconditional model as 

this model provides advantageous and empirical evidence for determining a proper 

specification of the individual growth equation as well as baseline statistics for evaluating 

later level-2 models (Raudenbush & Bryk, 2002).  Hierarchical linear modeling model 
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testing proceeded in three phases: the unconditional means model, a model with no 

predictors at each level to help partition the total outcome variation; the random-

regression coefficients, an unconditional growth model (including time as the only level-

1 predictor and no level-2 predictors) that was used to evaluate the baseline amount of 

change; and the intercepts- and slopes-as-outcomes model, a model that included 

Bilingual Verbal Ability as a level-2 predictor of R-CBM intercept and slope. Table 3 

presents the analyses results.  

In the empty model, the total variation in outcome can be clearly divided between 

variation over time and variance on a student level.  This model serves as baseline for 

comparison with more complex models.  The intraclass correlation coefficient represents 

the proportion of the variance in outcome between the schools.  For the current analysis, 

the intraclass coreelation coefficient of .71586205 indicated that 71.5% of the variance in 

oral reading fluency lies between students.  The results of the empty model also indicated 

that R-CBM scores were significantly different than zero, p <.001.  In addition, the 

between-student variance in R-CBM was significantly different than zero, τ00 = 

845.04266, χ
2 = 622.65166 (df = 75, p <.001).  This indicated that the intercept term 

significantly varied across students and that multilevel modeling was appropriate in order 

to partial out the variance components at both levels.   

Random-Coefficient Regression Model.  The random-coefficient regression 

model was tested using the time variable (R-CBM Fall, Winter, and Spring) as the only 

predictor variable at Level-1 with no Level-2 predictors.  The time variable was centered 

at the Fall time point to reflect initial status.  Results are displayed in Table 3.  Based on 

the random-coefficient regression model, the average R-CBM score at first testing was 
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estimated to be 50.074 words per minute.  Fall R-CBM scores differed significantly from 

zero.  Students were gaining an average of 4.671 words per month across the year.  The 

time variable was significantly related to change in mean R-CBM score.  Both the mean 

intercept and growth rate yielded large t statistics, indicating that both parameters are 

necessary for describing the mean growth trajectory.  

The nature of the deviations of the individual growth trajectories from the mean 

curve are also considered based on the random-coefficient regression model and are 

shown in the random effect portion of the results.  The estimates for the variances of 

individual growth parameters π0i and π1i were 839.973 and 2.191, respectively.  The 

simplest test of homogeneity, that there is no true variation in individual growth 

parameters, involves the use of a chi-square statistic.  The chi-square test statistic for the 

intercept term was 1759.363 (df = 75, p < .001).  This leads us to reject the null 

hypothesis and conclude that English language learner students differ significantly in 

their English oral reading fluency at the beginning of 2
nd

 grade based on their individual 

growth trajectory.  The corresponding chi-square test statistic for the hypothesis that there 

are no individual differences among student’s growth rates (H0: τ11 = 0) was 174.841 (df 

= 75, p < .001), suggesting that there is also significant variation in English language 

learners’ individual learning rates.  The variance estimate τ^11 = 2.19 implies an estimated 

standard deviation of 1.48.  Thus, a student whose growth rate is one standard deviation 

above average is expected to grow at the rate of 4.67 + 1.48 = 6.15 words per minute per 

month.  

Estimation of this unconditional model also allows us to investigate the 

psychometric characteristics of the estimated individual growth parameters.  Knowing the 
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reliability of the estimated growth parameters allows us to determine whether the data are 

capable of detecting relations between the estimates and person-level variables.  For the 

R-CBM data, the estimated reliabilities for initial status and growth rates were .956 and 

.554, respectively.  The results indicate that there is a substantial signal in these data in 

terms of individual differences in both initial status and growth rates.  Modeling each 

parameter as a function of person-level variables is warranted.  

Intercepts- and Slopes-as-Outcomes Model.  The predictor, Bilingual verbal 

ability, was introduced in the level-2 model in an intercepts- and slopes-as-outcomes 

model.  The person-level model is now represented by equations 2.1 and 2.2.  Students 

were allowed to individually vary based on their levels and growth.  Table 3 presents the 

results for the fixed-effect and random-effect models.  The fixed-effect model examines 

mean oral reading fluency, while the random-effect model examines the individual 

variability in students’ initial reading fluency and growth.  The intercept coefficient 

(50.075) is the average R-CBM score in October.  

Based on the fixed-effect model results, Bilingual verbal ability was statistically 

significant, meaning that the student’s Bilingual verbal ability significantly contributed to 

Fall R-CBM.  The t ratio was 3.094.  On average, for every W score increase in Bilingual 

verbal ability, there was a .77 increase in Fall R-CBM score.  The next two coefficient 

values demonstrate the change in slope, including the contribution of Bilingual verbal 

ability to the prediction of students’ slope in reading across the months that R-CBM was 

administered.  Fall R-CBM related significantly to individual growth rates.  These results 

indicate that students grew significantly in English oral reading fluency over the course 

of the year.  The R-CBM growth rates increased, on average, at a rate of 4.672 words per 
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minute per month.  Bilingual verbal ability did not relate significantly to R-CBM growth 

rates.  

The random-effect portion of the model tests whether there are a significant 

number of students who varied from the slope estimated for the group, demonstrating for 

our study the individual variability in students’ initial reading fluency and growth across 

the second grade school year.  The random-effect results indicate that there were 

significant individual differences in both initial status and growth in English oral reading 

fluency over the school year.  This demonstrates that many of the students did not 

conform to the average initial status of R-CBM determined for the group.  The significant 

result for slope indicates that many students gained less or more than the four words per 

minute determined for the group.  These results suggest that the model continues to have 

unexplained variance.  Table 4 displays the estimated variances for the random effects in 

this model and compares these results with those from the random-coefficient regression 

model.  Bilingual verbal ability accounted for 8.2% of the parameter variance in the 

initial status and -2.4% of the parameter variance in growth rates in R-CBM. 

Additional Analyses 

Following the procedures of similar studies (Gutierrez, 2010; Laija-Rodriguez, 

Ochoa, & Parker, 2006), Bilingual verbal ability was disaggregated in order to more fully 

investigate the effects of language ability on the rate of English oral reading fluency 

growth.  The Woodcock-Johnson III verbal ability subtests split CALP into seven levels: 

Negligible (CALP = 1), Very Limited (CALP = 2), Limited (CALP = 3), Limited to 

Fluent (CALP) = 3.5, Fluent (CALP) = 4, Fluent to Advanced (CALP) = 4.5 and 

Advanced (CALP = 5).  In the current study, because there were no students with 
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Bilingual verbal ability CALP scores of 1 or 5, those levels were not represented in the 

analyses.  In addition, in order to provide practical interpretation, the Fluent and Fluent to 

Advanced levels were collapsed into one.  Therefore, Bilingual language ability was 

separated into four cognitive academic language proficiency (CALP) levels for the 

purposes of the current study: Very Limited, Limited, Limited to Fluent, and Fluent-

Advanced.  

Slope estimates were obtained for English oral reading fluency disaggregated by level 

of Bilingual verbal ability with time as the only predictor introduced in the Level-1 model 

to determine if language proficiency impacts rate of growth on oral reading fluency.  

First, slope estimates were obtained for each of the variables disaggregated by level of 

Bilingual proficiency with time as the only predictor in the Level 1 model.  Each group 

was dummy coded and added as a Level 2 predictor of intercept and slope (Limited, 

Limited to Fluent and Fluent-Advanced).  When dummy coding, with k groups there will 

be k-1 coded variables.  The Very Limited group was included as the reference group in 

the analysis and is not labeled in the model.  The intercept was deleted as a predictor at 

each of the Level-2 equations to obtain initial status and slope estimates for each group 

(Raudenbush & Bryk, 2002).  By deleting the intercepts from the Level-2 equations, we 

can easily inspect the fixed effects associated with each language proficiency group and 

more directly evaluate the null hypothesis that membership in a given language group is 

not associated with an intercept or slope that differs from zero (Clarkin, Levy, 

Lenzenweger, & Kernberg, 2007).  Level 1 was represented by equation 1.1.  Level 2 was 

arranged as follows: 
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Level 2: π0i = β01*(LIMITEDi) + β02*(LIMITFLUi) + β03* (FLUENTADi) + r0i 

     (3.1) 

       π1i =  β11*(LIMITEDi) + β12*(LIMITFLUi) + β13* (FLUENTADi) + r1i  

     (3.2) 

The null hypothesis was rejected for intercept (χ
2 = 1842.79395, df = 73, p <.001) and 

slope (χ
2 = 241.95746, df = 73, p <.001), suggesting that the groups of second grade ELLs 

differ from zero by Bilingual verbal ability levels in the amount of words they read at the 

beginning of second grade and in their English oral reading fluency learning rates. 

Intercept and slope coefficients for the Bilingual proficiency group are provided in Table 

5.  The coefficients for both intercept and slope, but particularly for intercept, appeared to 

increase as the level of Bilingual language ability increased from Limited to Fluent-

Advanced levels. Performance on R-CBM was statistically different across the year for 

each group.  

An intercept-and-slopes as outcome model was also examined to account for 

language ability level.  For this analysis, ELLs with Very Limited Bilingual verbal ability 

were coded as the reference group.  Again, equation 1.1 represented Level 1.  Level 2 

was as follows:  

Level 2: π0i = β00 + β01*(LIMITEDi) + β02*(LIMITEDFLUi) + β03* 

   (FLUENTADi) + r0i       (4.1) 

      π1i = β10 + β11*(LIMITEDi) + β12*(LIMITEDFLUi) + β13* 

   (FLUENTADi) + r1i       (4.2) 

In this analysis, the intercept and slope parameter coefficients represent Very Limited 

ELLs. For R-CBM, only the Fluent-Advanced group on average started reading words at 
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a higher level than Very Limited students.  When comparing rates of R-CBM growth for 

each group of students, the groups did not differ from Very Limited students in their rate 

of English oral reading fluency growth throughout second grade.  The results indicated 

that Fluent-Advanced level of Bilingual proficiency was associated with greater initial 

status levels, such that more advanced students were able to read more words than 

students at the lower spectrum of proficiency; however, there was no significant 

difference among rates of growth in English oral reading fluency for the different 

language groups when compared to the Very Limited group.  Additional Level-2 models 

were developed alternating Bilingual verbal ability level groups as the reference group. 

When the Limited ability group was the reference, only the Fluent-Advanced level of 

Bilingual proficiency was associated with greater initial status levels, but there was no 

significant difference among rates of oral reading fluency growth.  When the Limited to 

Fluent group was the reference, none of the other groups differed in initial status or 

growth rate; however, the use of the Fluent-Advanced group as the reference yielded 

differences for the Very Limited and Limited groups in initial status.  Those groups were 

statistically lower than the Fluent-Advanced group in beginning-of-year English oral 

reading fluency.  No differences were noted in growth rates.  



 

 

 

V. Discussion 

Adopting a theory-driven approach, the current study aimed to further examine 

the differences in the language and literacy development of ELLs.  The available research 

base offers varying factors as possible explanations of this underachievement, but is 

lacking in the documentation of expected literacy outcomes for particular groups of ELLs 

based on these factors.  The role of one such factor, language ability/proficiency, was the 

focus of the current study.  

First, the study examined the effect of diverse types of bilingual education 

programs (English as a Second Language and dual language) on the language ability of a 

group of second graders whose native language was Spanish.  Second, combining native 

language and second language proficiency based on Cummins’ (2001) view of language 

acquisition as a dual language process and building on previous research, the effects of 

Bilingual verbal ability on the English oral reading fluency trajectory of a group of ELLs 

was investigated.  The implementation of Response-to-Intervention (RTI) across schools 

in this country has helped to establish effective intervention practices for monolingual, 

English speaking students; however, without knowledge of expected literacy outcomes 

for ELLs, such intervention practices are hindered for students whose native language is 

not English.  An additional goal of the current study was to further develop the research 

base regarding the normative literacy outcomes for Hispanic ELLs in order to provide 

meaningful information to those in the position of making instructional decisions 

regarding these students.  

Research Question 1  
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The first research question addressed the effect of type of instruction on English 

and Bilingual Verbal Ability.  It compared the English and Bilingual verbal ability of a 

group of second grade ELLs receiving no native language instruction in an ESL program 

to the English and Bilingual verbal ability of a group receiving significant native 

language instruction in a dual language program.  It was hypothesized that the English 

and Bilingual verbal ability of the dual language students would be higher than the 

English and Bilingual verbal ability of those receiving instruction in ESL given the 

premise of the developmental interdependence hypothesis.  The results of a multivariate 

analysis of variance (MANOVA) indicated that when the average verbal ability of each 

group was examined, no difference in English or Bilingual verbal ability was found to 

exist between the ESL and dual language second grade students.  

This result suggests that type of instruction did not significantly affect the 

students’ verbal ability, but may reflect a characteristic of the phenomenon of second 

language acquisition.  The second graders in the current sample were still in the process 

of acquiring language.  As has been previously stated, there is much individual variability 

in the development of language, with overall language proficiency depending on 

individual language experiences (Rhodes, Ochoa, & Ortiz, 2005).  The language 

proficiency of the students in the ESL and dual language groups reflected this variability, 

with English and Bilingual verbal ability ranging from Negligible to Fluent to Advanced.  

When aggregated by group mean, the wide range of individual differences within each 

group leads to a mean that is not representative of the variation in groups.  

Research Question 2 
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The current study was designed with the theoretical foundation of second 

language acquisition in mind.  The study utilized a measure that collapsed English and 

Spanish language abilities into one Bilingual verbal ability score given Cummins’ (1979) 

emphasis on both native and second language proficiency for second language academic 

achievement.  Utilizing a sophisticated analytic technique that allowed for individual 

variation to be accounted for, the study investigated the effects of Bilingual verbal ability 

on both the intercept and slope variability of English oral reading fluency across the 

second grade year for a group of ELLs.  For this question, the sample of students 

included students instructed in the ESL program as well as students instructed in a dual 

language program.  Consistent with Cummins’ theory, Bilingual verbal ability was 

hypothesized to positively influence the beginning-of-year English oral reading fluency 

and rate of growth of oral reading fluency of individual ELL students.  The results seem 

to offer some support of the hypothesis in that Bilingual verbal ability was found to 

significantly and positively affect initial status of English oral reading fluency.  That 

Bilingual verbal ability did not affect the rate of English oral reading fluency growth for 

this group of second graders does not seem consistent with Cummins’ hypothesis.  Given 

these results, it can be concluded that there is some relationship between Bilingual verbal 

ability and English oral reading fluency; however, the results of the multilevel analysis 

indicated that there remained much unexplained variance in the model when Bilingual 

verbal ability was included as a predictor.  Such results can be interpreted within the 

context of the extant literature as previous studies have noted that various variables affect 

reading development.  

Additional Analyses 
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When Bilingual verbal ability was disaggregated into cognitive academic 

language proficiency (CALP) levels following the strategy of recent studies (Gutierrez, 

2010; Laija-Rodriguez, Ochoa, & Parker, 2006), results indicated that groups of second 

grade ELLs divided by Bilingual verbal ability levels differed from zero in the amount of 

words they read at the beginning of second grade and in their English oral reading 

fluency learning rates; however, when an intercepts-and-slopes as outcomes model was 

utilized that compared the ability groups to each other, no difference in growth rates was 

noted.  These results add to the debate regarding Cummins’ theory that global language 

proficiency affects academic performance.  

When interpreted in light of the research base, the results may reflect a 

phenomenon described in other studies.  In the earlier grades, students have been found to 

make significant gains in oral reading fluency across the year (Domínguez de Ramírez & 

Shapiro, 2006; Stage, Sheppard, Davidson, & Browning, 2001).  More longitudinal 

studies are necessary in order to determine expected growth rates across the educational 

career of ELL students and the variables that may affect those growth rates.  These results 

of the current study are in some respects consistent with those of a recent study that used 

growth curve modeling to determine the effect that English proficiency had on Fall oral 

reading fluency and reading growth rate over the second grade year (Gutierrez, 2010).  

The author divided students into levels of English language proficiency and found that 

performance on English oral reading fluency was statistically different from Fall to 

Spring for each group.  

In addition, for English oral reading fluency, every group on average started 

reading words at a higher level than Beginner ELLs, while those with Advanced levels of 
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English had steeper oral reading fluency slopes over the year than students with Beginner 

levels of English proficiency.  The results of the current study differed in that, for 

Bilingual verbal ability levels, only the Fluent-Advanced group had a higher initial status 

for English oral reading fluency than the Very Limited ability group, while no group 

differences were found in English oral reading fluency growth.  In sum, the present study 

offers an exploratory analysis utilizing multilevel analysis to further investigate the 

variables that affect the reading development of ELLs and in doing so raises more 

questions to be answered.  

Previous studies have found that differences in English oral reading fluency may 

be related to instructional background (Domínguez de Ramírez and Shapiro, 2006).  

Gutierrez (2010) found that students who had been instructed in biliteracy programs since 

the 1
st
 grade were able to read about 6 words more at the beginning of the study than 

students instructed in English-only classrooms that provided Specially Designed 

Academic Instruction in English (SDAIE) supports.  Although the difference in the 

results of the studies may relate to differences in type of instruction received by the 

students in each study, this could not be investigated in the current study due to strict 

exclusionary criteria that prohibited the use of multilevel analysis to answer this question. 

A supplemental finding of the current study is to provide educators with 

meaningful data that could be used to assist them in making decisions regarding the 

instructional practices utilized with Hispanic ELLs.  Consistent with other findings, all 

students made statistically significant gains in English oral reading fluency across the 

second grade school year (Domínguez de Ramírez & Shapiro, 2006; Stage, Sheppard, 

Davidson, & Browning, 2001).  When comparing the performance of the current sample 
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to the AIMSweb national norms, which are based on demographically representative 

samples that reflect the performance of the national student population, the 

underperformance of this group of second graders to a national sample of second graders 

becomes evident.  

AIMSweb provides mean R-CBM scores for Fall, Winter, and Spring for a 

national sample of second graders.  The AIMSweb means were compared to the mean 

scores for each time point in the current study.  The current study’s sample of ELL 

students, including students receiving instruction in ESL and students in a dual language 

program, began the year reading, on average, 15 words less per minute than the 

AIMSweb sample, and finished the year reading 23 words less per minute than the 

AIMSweb sample.  Effect sizes calculated using the difference in the means of the 

AIMSweb sample and the current sample indicated a small to medium effect size for Fall 

and medium effect sizes for the Winter and Spring time points, and may suggest 

differences in the two groups, particularly in the latter part of the year.  Figure 4 

illustrates this difference in the two samples.  The line graph suggests that rate of English 

oral reading fluency growth was also less steep than for the AIMSweb sample, which is 

consistent with other studies.  

Wang, Porfelli, and Algozzine (2008) compared differences in oral reading 

fluency growth for Caucasian, African American, and Hispanic students.  They found 

that Hispanics had statistically significant lower initial levels of oral reading fluency at 

the beginning of the second grade than other students.  The current results are also lower 

than the results of a large-scale study comprised primarily of Caucasian students (Christ, 

Silberglitt, Yeo, & Cormier, 2010).  In that study, second graders achieved a mean Fall 
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R-CBM of 57 words per minute, compared to the current mean Fall R-CBM score of 

49.18. Mean Winter R-CBM score was 88, compared with 70.09 for the current study.  

Mean Spring R-RCBM was 107, compared to 82.86 for students in the current sample. 

Effect sizes calculated using the difference in the means of the Christ, Silberglitt, Yeo, & 

Cormer (2010) sample and the current sample indicated a small effect size for Fall, a 

medium effect size for Winter, and a medium to large effect size for the Spring time 

point, which could indicate that the difference in the two groups increased over time.  

Given the variety of instructional programs utilized with ELLs, it becomes 

relevant to compare the performance of ELLs who are receiving varying amounts of 

native and second language instruction.  In addition, previous research has found support 

for cross-linguistic relationship between the native and second language. Domínguez de 

Ramírez and Shapiro (2007) used R-CBM to examine the relation of oral reading fluency 

across English and Spanish for native Spanish speakers participating in a transitional 

bilingual program in grades 1 through 5.  The authors found moderately high correlations 

between English and Spanish oral reading fluency and found that Spanish oral reading 

fluency at the beginning of the year predicted English reading outcomes at the end of the 

year.  When mean R-CBM scores in the current study were compared to the results of the 

Domínguez de Ramírez and Shapiro (2007) study, the ELLs in the current study 

exhibited higher scores.  A difference between the two groups on English oral reading 

fluency would be expected given that in a transitional bilingual program, Spanish is the 

primary language of instruction in the early grades.  The transitional bilingual program 

students began the Fall of the 2
nd

 grade year with a mean R-CBM score of 40.08, 

compared to 49.18 for the current study.  They ended the year with a mean R-CBM score 
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of 58.167, compared to 82.86 for the current study.  Small to medium effect sizes were 

found for the Fall and Spring time points, while a medium effect size was found for the 

Winter time point, which may suggest a difference between the two groups.  

Reyes (2008) compared the R-CBM scores of a group of ELLs receiving 

instruction in a dual language program to that of a group of ELLs receiving instruction in 

an ESL program across their second grade year.  The results of a mixed repeated 

measures between-within subjects analysis of variance indicated that type of bilingual 

program did not significantly affect change in English oral reading fluency scores. 

Throughout their
 
second grade year, ELLs, regardless of instruction, were found to 

exhibit significant growth in R-CBM scores.  This growth was not attributed to type of 

instruction or to the combined effects of time and type of instruction, but seemed to occur 

primarily as a result of time.  In order to examine the differences in the English oral 

reading fluency of the students in varying instructional language programs, the sample 

for the current study was disaggregated into instructional groups, ESL and dual language, 

utilizing the same sample of students included in Reyes (2008).  Effect sizes were 

calculated to compare the groups with the transitional bilingual students in the study by 

Domínguez de Ramírez & Shapiro (2007).  

When the ESL group was compared to the transitional bilingual group, effect 

sizes were small for the Fall and Spring time points, and medium for the Winter time 

point.  Effect sizes calculated between the dual language and transitional bilingual groups 

were large across time points and may suggest a difference in these two groups.  R-CBM 

means for each bilingual program group are displayed in Figure 5 and offer a tantalizing 

picture of potential differences between groups.  These results must be interpreted with 
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the caveat that the ELL students were all in the process of acquiring a second language; 

however, they highlight the need for further longitudinal studies investigating the effects 

of type of instruction on the English reading development of ELLs.  Although there is 

some research that suggests that the beneficial effects of native language instruction 

becomes evident in the secondary years, further distinction of expected outcomes for 

particular groups of ELLs during the elementary years would prove useful for educators.  

Limitations 

The results of the current study are subject to some limitations.  First, the findings 

may not generalize to samples of students whose first language is other than Spanish or to 

students in other grades.  It is possible that students speaking other foreign languages 

may exhibit different patterns of language acquisition, CALP, and literacy growth.  

Second, the use of a more narrow measure of language proficiency such as the 

Woodcock-Johnson III Tests of Cognitive Abilities may have provided a more limited 

measure of Bilingual verbal ability and the inclusion of listening comprehension and oral 

expression measures may offer a better view of global language proficiency.  It should 

also be noted that the test items were presented in English first for all students, which 

may have impacted performance for Spanish dominant students. Third, trends across 

grades were not examined.  The English oral reading fluency trajectory has been found to 

vary by grade (Silberglitt and Hintze, 2007).  In addition, the study did not have sufficient 

power to examine the effects of type of instruction on the English oral reading fluency of 

a group of second grade ELLs utilizing multilevel analysis.  As was previously 

mentioned, individual differences are unaccounted for when using analysis of variance.  

Hierarchical linear modeling would allow for a better view of actual differences in oral 
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reading fluency.  Another limitation of the current study is that treatment fidelity 

regarding type of instruction was not addressed.  Students were sampled from ESL and 

dual language classrooms in three different schools.  The extent to which instruction was 

similar across classrooms was unknown.  Differences in program implementation could 

result in differences in student language and academic proficiency.  This could 

potentially affect the results of analyses investigating effects of instruction.  

Implications and Future Directions 

The question of whether the developmental interdependence hypothesis is more 

accurate than the time-on-task hypothesis cannot be definitively answered by the results 

of the current study, but the study does offer some evidence of the relationship of global 

language proficiency to ELL English oral reading fluency.  That the results of multilevel 

analysis indicated much unexplained variance in the model when Bilingual verbal ability 

was included as a predictor does suggest that the time-on-task hypothesis may be too 

simplistic to explain such a complex process.  It should also be noted that students 

instructed in English-only had similar English proficiency levels to those instructed in 

both English and Spanish, a detail that does not support the time-on-task hypothesis.  

The results highlight the need for further research regarding the literacy 

development of specific groups of ELLs.  Current research acknowledges that type of 

instruction has effects on the language proficiency and English literacy development of 

ELLs, but has not adequately investigated these effects utilizing more sophisticated 

statistical analyses that can account for the complexity of variables involved.  The current 

study is an extension of the Domínguez de Ramírez and Shapiro (2007) in that it seeks to 

investigate the cross-linguistic relationship between the native and second language and 
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its effect on reading.  It also offers further evidence of the utility of multilevel analysis of 

R-CBM for investigation of normative outcomes for ELLs.  For example, at least two 

other studies utilizing multilevel analysis have found statistically significant lower initial 

levels of oral reading fluency at the beginning of the second grade for ELLs than for 

other students (Gutierrez, 2010; Wang, Porfelli, and Algozzine, 2008).  This suggests that 

intervention may need to begin earlier for ELLs if they are to catch up to monolinguals.  

In the era of Response to Intervention (RTI), such information is valuable for educators 

charged with making instructional decisions.  

Future studies should build on the current research by utilizing multilevel analysis 

to examine the reading development of groups of ELLs receiving varying types of 

instruction.  Longitudinal designs would help to determine whether these students 

develop similarly to each other and to monolinguals.  Larger sample sizes would be 

necessary to model the effects of multiple variables on the development of English oral 

reading fluency.  The implementation of RTI would lend itself to monitoring the reading 

progress of ELLs. The results of such studies would provide practical information for 

educators. 
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Table 1 

       Mother Education Attainment Percentages by Type of Program 

 

 
 

ESL Dual Language 

Elementary 9.8 23.5 

Jr. High 29.3 26.5 

High School 51.2 38.2 

College 9.8 11.8 
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Table 2 

 Percentage of English and Bilingual Cognitive Academic Language Proficiency (CALP) 

by Type of Program 

 

 

   Note. There were no students with Negligible Bilingual CALP in the sample 

 

 

 
 

 

 

 

 

 

 

 
Type of Instructional Program 

 
 

 English as a 

Second Language 

Dual Language 

Program 

 
Total Sample 

 English 

CALP 

Bilingual 

CALP 

English 

CALP 

Bilingual 

CALP 

 English 

CALP 

Bilingual 

CALP 

Negligible 0 --- 5.9 --- 
 

3.9 --- 

Very Limited 11.6 7 17.6 8.8 
 

14.3 7.8 

Limited 39.5 30.2 32.4 35.3 
 

36.4 32.5 

Limited to Fluent 16.3 16.3 26.5 23.5 
 

20.8 19.5 

Fluent 32.6 44.2 8.8 20.6 
 

22.1 33.8 

Fluent to Advanced 0 2.3 5.9 11.8 
 

2.6 6.5 
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Figure 1. Bivariate Scatter Plot of Bilingual Verbal Ability and English Verbal Ability 
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Figure 2. English Reading-Curriculum Based Measurement Raw Scores by Time 
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Figure 3. English Reading-Curriculum Based Measurement Raw Scores by Time for 

Twenty Percent of the Sample 
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Figure 4. Comparison of Study Sample Means to Mean AIMSweb R-CBM Scores Across 

the Second Grade Year 
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Table 3  

 

Unconditional and Conditional Growth Models for Reading-Curriculum Based 

Measurement 

Coefficient 

Estimates 
Parameter Empty Model 

Random-

Coefficient 

Regression Model 

Intercepts- and 

Slopes-as-

Outcomes Model 

Initial Status     

  Mean β00 
66.782*** 

(3.515) 
50.074*** (3.352) 

50.076*** 

(3.197) 

 t-tatio 18.997 14.937 15.664 

  Bilingual    

  verbal ability 
β01   .770** 

 t-tatio   3.094 

     

Growth     

  Mean β10  4.672*** (.227) 4.672*** (.227) 

 t-ratio  20.615 20.623 

  Bilingual    

  verbal ability 
β11   .005 (.018) 

 t-ratio   .292 

     

Variance 

Components 
    

Child level     

  Initial Status τ00 845.042*** 839.974*** 771.092*** 

    Reliability  .877 .956 .953 

  Growth τ10  2.192*** 2.246*** 

    Reliability   .554 .560 

 

Note. Standard errors are in parentheses. 

** p < .01. *** p < .001. 
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Table 4 

Variance Explained in Initial Status and Growth Rate as a Result of Bilingual Verbal 

Ability 

Model   
Initial Status 

Variance 
Growth Rate Variance 

Random-Coefficient 

Regression Model  
839.973 2.191 

Conditional on Bilingual 

Verbal Ability 
771.092 2.245 

Proportion of Variance 

Explained 
8.2% - 2.4% 
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Table 5 

Growth Rates and Standard Error Estimate for each Level of Bilingual Proficiency 

 
Limited Limited to Fluent Fluent-Advanced 

Intercept  42.669*** 44.870*** 61.527*** 

Standard Error 5.221 7.437 5.200 

Growth Rate 4.563*** 4.596*** 4.878*** 

Standard Error .376 .577 .353 

 

*** p < .001. 
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Figure 5. R-CBM Means for Bilingual Program Groups Compared to AIMSweb Norms 

 

Figure 5. AIMSweb means are drawn from the 2011-2012 AIMSweb national norms; 

Dual Language and ESL means are drawn from the current study sample, while the 

Transitional Bilingual means were drawn from the Domínguez de Ramírez & Shapiro 

(2007) study. 
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UNIVERSITY OF HOUSTON 

CONSENT TO PARTICIPATE IN RESEARCH 

 

 

PROJECT TITLE: Using Curriculum-Based Measurement to Assess Reading Progress 

of Second-Grade English Language Learners: Evaluating Outcomes of Opposing 

Theories of Bilingual Education 

 

Your child is being invited to participate in a research project conducted by Graciela F. 

Reyes from the Department of School Psychology in the College of Education at the 

University of Houston. This project is part of Ms. Reyes’ candidacy and dissertation 

research, and is being conducted under the supervision of Dr. Thomas Schanding from 

the same department.  

 

 

NON-PARTICIPATION STATEMENT 

 

Your child’s participation is voluntary and you or your child may refuse to participate or 

withdraw at any time without penalty or loss of benefits to which you are otherwise 

entitled. You may also refuse to answer any question. Refusal to participate or 

withdrawal will have no effect on your child’s academic record or standing. 

 

 

PURPOSE OF THE STUDY  

 

The purpose of this study is to investigate the effects of two currently used bilingual 

instructional approaches on the English reading progress of English language learners 

using a type of academic progress monitoring called curriculum-based measurement 

(CBM). Additional data regarding the verbal ability of the students will be obtained in 

order to aid in the interpretation of results. The study will examine whether the reading 

growth patterns of students receiving English as a Second Language (ESL) instruction 

differ from that of students receiving dual language instruction. The study will follow 

students throughout their second- and third-grade years, for a total of two school years. 

The objective of the study is that the results will inform the educational programming 

decision process in your school district.  

 

 

PROCEDURES 

 

Your child will be one of approximately 130 subjects asked to participate. 

 

At the beginning of the school year, participating students will be administered a 

standardized measure of verbal ability using the Woodcock-Johnson III Tests of 

Cognitive Abilities and Diagnostic Supplement. The administration of this test will last 

approximately fifteen minutes. Curriculum-based measures of reading will also be 

administered to participants. Administration of the curriculum-based measures of reading 
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is conducted by listening to a child read a passage aloud for one minute and then 

calculating the number of words read correctly per minute. Reading curriculum-based 

measures take about five minutes to administer per student, thereby minimizing the 

amount of missed instruction time. They will be administered to students participating in 

the ESL or dual language program in the fall, winter, and spring during the 2008-2009 

school year for a total of three times. The data collection process will be repeated for the 

2009-2010 school year.  

 

Additional data gathered about each participant will include the following: age, grade, 

gender, ethnicity, limited English proficiency status, results of district English reading 

assessment, information regarding length of enrollment in current language program, 

status as recipient or non-recipient of special education services, qualification to receive 

free or reduced lunch.  

 

 

CONFIDENTIALITY 

 

Every effort will be made to maintain the confidentiality of your child’s participation in 

this project.  Each participant’s name will be paired with a code number by the principal 

investigator.  This code number will appear on all written materials.  The list pairing the 

students’ names to the assigned code numbers will be kept separate from all research 

materials and will be available only to the principal investigator and faculty advisor.  

Confidentiality will be maintained within legal limits.  

 

 

RISKS/DISCOMFORTS 

 

There is a slight possibility that participants may experience a small degree of test anxiety 

as a result of participating in the study. To minimize anxiety, the research team will strive 

to develop rapport with the student during the testing sessions. Students will be advised 

of the voluntary nature of their participation and will be excused from testing if they so 

wish.  

 

 

BENEFITS 

 

While your child will not directly benefit from participation, his or her participation may 

help investigators better understand the impact of ESL and dual language instruction on 

the English reading growth of English language learners.  

 

 

ALTERNATIVES 

 

Participation in this project is voluntary and the only alternative to this project is non-

participation. 
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PUBLICATION STATEMENT 

 

The results of this study may be published in professional and/or scientific journals.  

They may also be used for educational purposes or for professional presentations.  

However, no individual subject will be identified. 

 

 

 

SUBJECT RIGHTS 

 

1. I understand that parental consent is required of all persons under the age of 18 

participating in this project.  I understand that my child will also be asked to agree to 

participate. 

 

2. All procedures have been explained to me and I have been provided an opportunity to 

ask any questions I might have regarding my child’s (student’s) participation. 

 

3. Any risks and/or discomforts have been explained to me. 

4. Any benefits have been explained to me. 

 

5. I understand that, if I have any questions, I may contact Graciela Reyes at 713-880-

0399 or at graciela.reyes@yahoo.com . I may also contact Dr. Thomas Schanding, 

faculty sponsor, at 713-743-4698 or tschanding@mail.coe.uh.edu . 

 

6. I have been told that I may refuse for my child to participate or to stop my child’s 

participation in this project at any time before or during the project.  My child and I 

may also refuse to answer any question. 

 

7. ANY QUESTIONS REGARDING MY RIGHTS AS A RESEARCH SUBJECT 

MAY BE ADDRESSED TO THE UNIVERSITY OF HOUSTON COMMITTEE 

FOR THE PROTECTION OF HUMAN SUBJECTS (713-743-9204).  ALL 

RESEARCH PROJECTS THAT ARE CARRIED OUT BY INVESTIGATORS AT 

THE UNIVERSITY OF HOUSTON ARE GOVERNED BY REQUIREMENTS OF 

THE UNIVERSITY AND THE FEDERAL GOVERNMENT. 

 

8. All information that is obtained in connection with this project and that can be 

identified with me will remain confidential as far as possible within legal limits. 

Information gained from this study that can be identified with me may be released to 

no one other than the principal investigator, her faculty sponsor, and New Caney ISD. 

The results may be published in scientific journals, professional publications, or 

educational presentations without identifying me by name. 

 

 

mailto:graciela.reyes@yahoo.com
mailto:tschanding@mail.coe.uh.edu
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I HAVE READ (OR HAVE HAD READ TO ME) THE CONTENTS OF THIS 

CONSENT FORM AND HAVE BEEN ENCOURAGED TO ASK QUESTIONS.  I 

HAVE RECEIVED ANSWERS TO MY QUESTIONS.  I GIVE MY CONSENT TO 

PARTICIPATE IN THIS STUDY.  I HAVE RECEIVED (OR WILL RECEIVE) A 

COPY OF THIS FORM FOR MY RECORDS AND FUTURE REFERENCE. 

 

 

Student name (print name): ________________________________________________________ 

 

Parent or Legal Guardian name (print 

name):_________________________________________ 

 

Signature of Parent:______________________________________________________________ 

 

Date: _________________________________________________________________________ 

 

------------------------------------------------------------------------------------------------------------

--------- 

 

I HAVE READ THIS FORM TO THE PARTICIPANT’S PARENT/GUARDIAN 

AND/OR THE PARTICIPANT’S PARENT/GUARDIAN HAS READ THIS FORM. 

AN EXPLANATION OF THE RESEARCH WAS GIVEN AND QUESTIONS FROM 

THE PARENT/GUARDIAN WERE SOLICITED AND ANSWERED TO THE 

PARENT/GUARDIAN’S SATISFACTION. INMYJUDGMENT, THE 

PARENT/GUARDIAN HAS DEMONSTRATED COMPREHENSION OF THE 

INFORMATION. 

 

 

Principal Investigator (print name and title): __________________________________________ 

 

Signature of Principal Investigator: _________________________________________________ 

 

Date: _________________________________________________________________________ 
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UNIVERSIDAD DE HOUSTON 

CONSENTIMIENTO PARA PARTICIPAR EN INVESTIGACIÓN 

 

 

 

TITULO DEL PROYECTO: Usando Indicadores Basados en el Currículo para Evaluar 

el Progreso de la Lectura de Principiantes de Inglés Cursando el Segundo Año: 

Evaluando los Resultados de Dos Teorías de Educación Bilingüe   

 

Le invitamos a su hijo(a) a participar en un proyecto de investigación conducido por 

Graciela F. Reyes del Departamento de Psicología Escolar en el Colegio de Educación de 

la Universidad de Houston. Este proyecto forma parte de la investigación de la 

candidatura y disertación doctoral de la Srta. Reyes, y está siendo conducido bajo la 

supervisión de Dr. Thomas Schanding del mismo departamento. 

 

 

DECLARACIÓN DE NO PARTICIPAR 

 

La participación de su hijo(a) es voluntaria y Ud. o su hijo(a) puede negarse a participar o 

retirar su participación en cualquier momento sin castigo o pérdida de beneficios a los 

cuales do otra manera tenga derecho. También puede negarse a responder a cualquier 

pregunta. Ni el rehuso de participar ni el retiro de su participación afectará la calificación 

o posición escolar de su hijo(a). 

 

 

PROPÓSITO DEL ESTUDIO 

 

El propósito de este estudio es investigar en principiantes de inglés los efectos de dos 

métodos de instrucción bilingüe sobre el progreso de la lectura en inglés usando un tipo 

de calificación llamado Indicadores Basados en el Currículo (Curriculum Based 

Measures (CBM)). Información adicional sobre la habilidad verbal de los estudiantes 

también se obtendrá para ayudar en la interpretación de los resultados. El estudio 

examinara si el progreso de lectura de estudiantes recibiendo instrucción en el programa 

de Inglés Como Segundo Idioma (ESL) es diferente al de estudiantes recibiendo 

instrucción en el programa bilingüe. El estudio seguirá al estudiante durante su segundo y 

tercero año escolar, para un total de dos años. El objetivo del estudio es que los resultados 

ayuden con la determinación de decisiones educativos en su distrito escolar.  

 

 

PROCEDIMIENTOS 

 

Su hijo(a) será uno de aproximadamente 130 sujetos invitados a participar en el estudio.  

 

A principios del año escolar, a los participantes se les dará un examen de habilidad verbal 

llamado el Woodcock-Johnson III Tests of Cognitive Abilities and Diagnostic 

Supplement. La administración de este examen tardará aproximadamente quince minutos. 
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Los Indicadores Basados en el Currículo también se les dará a los participantes. Los 

Indicadores Basados en el Currículo en el area de lectura se administran de manera que el 

estudiante lee un pasaje en voz alta por un minuto mientras el examinador calcula el 

número de palabras que se leyó correctamente en ese minuto. La administración de los 

Indicadores Basados en el Currículo en el area de lectura se tarda aproximadamente cinco 

minutos, así que se reduce el tiempo fuera de clase. Estos indicadores se administrarán a 

los participantes de los programas ESL y bilingüe durante el otoño, invierno, y primavera 

del año escolar 2008-2009 un total de tres veces al año. Este proceso se repitirá el 

siguiente año escolar 2009-2010.  

 

Información adicional que se coleccionará para cada participante incluirá lo siguiente: 

edad, año, género, étnico, estado de inglés limitado, resultados de evaluaciones de lectura 

hechas por del distrito, información tocante la participación del estudiante en el programa 

actual, estado como recipiente de services de educación especial, calificación para 

almuerzo reducido o gratis.  

 

 

CONFIDENCIALIDAD 

 

Se hará todo el esfuerzo para mantener la confidencialidad de la participación de su 

hijo(a) en este proyecto. El nombre de cada estudiante estará asociado con un número de 

código proporcionado por la investigadora principal. Este número de código aparecerá en 

todos los materiales escritos. La lista asociando el nombre del estudiante con el número 

de código asignado se mantendrá separada de todos los materiales de investigación y 

solamente estará disponible a la investigadora principal y el profesor que supervisa el 

estudio. Se mantendrá la confidencialidad dentro de los límites legales. 

 

 

RIESGOS/INCOMODIDADES 

 

Es posible que el estudiante pueda sentir una cantidad pequeña de estrés o ansiedad 

durante su participación en este estudio. Para reducir su ansiedad, el equipo del estudio 

hará lo posible para tranquilizar al estudiante durante los exámenes. Se les avisará a los 

estudiantes que su participación es voluntaria y que podran cortar el examen si así lo 

quieren.  

 

 

BENEFICIOS 

 

Aunque su hijo(a) no beneficie directamente de su participación, es posible que su 

participación ayude a los investigarores conocer cómo el recibir instrucción en el 

programa de ESL o en el programa bilingüe impacta el progreso de la lectura en inglés de 

principiantes de inglés.  
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ALTERNATIVAS 

 

La participación en este proyecto es voluntaria y la única alternativa a este proyecto es no 

participar. 

 

DECLARACIÓN DE PUBLICACIÓN 

 

Los resultados de este estudio podrían ser publicados en revistas profesionales y/o 

científicas. También podrían ser usados para propósitos educativos o para presentaciones 

profesionales. Sin embargo, ningún sujeto individual será identificado. 

 

DERECHOS DEL PARTICIPANTE 

 

9. Entiendo que se requiere el consentimiento informado de toda persona participando 

en este proyecto. 

 

10. Se me han explicado todos los procedimientos y han contestado todas mis preguntas a 

mi satisfacción. 

 

11. Me han explicado sobre cualquier riesgo y/o incomodidad 

12. Me han explicado sobre cualquier beneficio. 

 

13. Entiendo que si tengo cualquier pregunta, puedo llamar a Graciela Reyes al 713-880-

0399 o puedo comunicarme con ella en graciela.reyes@yahoo.com . También puedo 

llamar al Dr. Thomas Schanding, el profesor supervisando este estudio, al 713-743-

4698 o puedo comunicarme con el en tschanding@mail.coe.uh.edu . 

 

14. Se me ha dicho que puedo negarme a que participe mi hijo(a) o puede dejar de 

participar en este proyecto en cualquier momento antes o durante el proyecto. Mi 

hijo(a) y yo también podemos negarnos a responder a cualquier pregunta. 

 

15. CUALQUIER PREGUNTA CON RESPETO A MIS DERECHOS COMO UN 

SUJETO DE INVESTIGACIÓN PUEDE SER DIRIGIDO A LA UNIVERSIDAD 

DE HOUSTON, COMITÉ PARA LA PROTECCIÓN DE SUJETOS HUMANOS 

(713-743-9204).  TODO PROYECTO DE INVESTIGACIÓN REALIZADO POR 

INVESTIGADORES EN LA UNIVERSIDAD DE HOUSTON ES REGIDO POR 

LOS REQUISITOS DE LA UNIVERSIDAD Y EL GOBIERNO FEDERAL. 

 

16. Toda información obtenida en conexión con este proyecto y que pueda ser 

identificada conmigo se mantendrá en confidencia lo máximo posible dentro de los 

límites legales. Información obtenida durante este estudio que pueda ser identificado 

conmigo no puede ser revelada a nadie salvo la investigadora principal, el profesor 

supervisando este estudio y el distrito de New Caney. Los resultados podrían ser 

publicados en revistas científicas, publicaciones profesionales, o presentaciones 

educaciones sin identificarme por nombre. 

mailto:ruthhof@yahoo.com
mailto:tschanding@mail.coe.uh.edu
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HE LEIDO (O ME HAN LEIDO) EL CONTENDIO DE ESTE FORMULARIO DE 

CONSENTIMIENTO Y ME HAN RECOMENDADO HACER PREGUNTAS. HE 

RECIBIDO RESPUESTAS A MIS PREGUNTAS. DOY MI CONSENTIMIENTO 

PARA PARTICIPAR EN ESTE ESTUDIO. HE RECIBIDO (O RECIBIRÉ) UN COPIA 

DE ESTE FORMULARIO PARA MIS ARCHIVOS Y REFERENCIA FUTURA. 

 

 

Participante del Estudio (escribir nombre): ___________________________________________ 

 

Firma del Participante del Estudio: __________________________________________________ 

 

Fecha: ________________________________________________________________________ 

 

------------------------------------------------------------------------------------------------------------

--------- 

I HAVE READ THIS FORM TO THE PARTICIPANT’S PARENT/GUARDIAN 

AND/OR THE PARTICIPANT’S PARENT/GUARDIAN HAS READ THIS FORM. 

AN EXPLANATION OF THE RESEARCH WAS GIVEN AND QUESTIONS FROM 

THE PARENT/GUARDIAN WERE SOLICITED AND ANSWERED TO THE 

PARENT/GUARDIAN’S SATISFACTION. INMYJUDGMENT, THE 

PARENT/GUARDIAN HAS DEMONSTRATED COMPREHENSION OF THE 

INFORMATION. 

 

 

Principal Investigator (print name and title): __________________________________________ 

 

Signature of Principal Investigator: _________________________________________________ 

 

Date: _________________________________________________________________________ 
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Using Curriculum-Based Measurement to Assess Reading Progress of Second-

Grade English Language Learners: Evaluating Outcomes of Opposing Theories of 

Bilingual Education 

 

Assent Form 

 

Hi. My name is Graciela Reyes. I am a student in college and I am studying something. I 

am trying to learn about how students in your grade read English to find out if students in 

different classes read the same or different.  If you would like, you can be in my study.   

 

There will be about 100 other children like you who will be in this study. If you want to 

be in my study, you will be asked to answer some questions in English and Spanish and 

read some paragraphs in English three different times this school year. 

 

What you will be asked to do in this study may make you uncomfortable. This 

uncomfortable feeling may feel like when you are taking a test. What you do may help us 

learn how to help other children like yourself learn to read English. 

 

You can ask questions any time you want to about the study.  You can ask them now or 

ask later. You can talk to your parents about the study and your participation.   

 

If you participate in this study, no one else will know your answers. When I tell other 

people about my study, I will not use your name, so no one can tell who I am talking 

about. 

 

Your parents or guardian have to say it’s OK for you to be in the study. After they decide, 

you get to choose if you want to do it too. You do not have to be in the study – it is up to 

you and it is your choice.  No one will be mad at you if you do not want to do this.  If you 

do not want to be in the study, you just have to tell me or your parents.  You can say 

“Yes” now and change your mind later.  If you change your mind later, no one will be 

mad at you.   

  

I will give you a copy of this form in case you want to ask questions later. 

  

Agreement 
 

I have decided to be in the study even though I know that I don’t have to do it. Graciela 

Reyes has answered all of my questions.   

 ______________________________   ________________ 

Signature of Study Participant    Date 

 

I certify that I have read this assent form to the child and explained that by completing 

the signature line above s/he has assented to participate in this study. 

______________________________   ________________ 

Signature of Researcher     Date 
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Usando Indicadores Basados en el Currículo para Evaluar el Progreso de la Lectura 

de Principiantes de Inglés Cursando el Segundo Año: Evaluando los Resultados de 

Dos Teorías de Educación Bilingüe 

 

Forma de Asenso 

 

Hola. Mi nombre es Graciela Reyes. Yo soy estudiante de universidad y estoy estudiando 

algo. Quiero saber cómo los estudiantes en tu año leen inglés para saber si estudiantes en 

diferentes classes leen igual o diferente. Si quieres, puedes participar en mi estudio.  

 

Habrán como 100 otros niños como tú que participarán en este studio. Si quieres 

participar en mi studio, te pediremos que contestes algunas preguntas en inglés y en 

español y que leas algunos párrafos en inglés en tres ocasiones este año escolar.  

 

 

Lo que the pediremos hacer para este estudio podria hacerte sentirte incómodo(a). Esto 

podria sentirse como cuando tomas un examen. Lo que hagas nos podria ayudar saber 

como ayudar a otros niños como tú aprender a leer ingles.  

 

Puedes hacer cualquier pregunta sobre el estudio en cualquier instante. Puedes hacer 

preguntas ahora o después. Puedes hablar con tus padres sobre el estudio y tu 

participación.  

 

Si participas en este estudio, nadie más sabrá tus respuestas. Cuando yo platique con 

otros sobre mi estudio, no usaré tu nombre para que nadie sepa de quién estoy hablando.. 

 

Tus padres tendran que decir que está bien que participes en el estudio. Después de que 

decidan, tu también puedes escoger si quieres participar o no. No tienes que participar-es 

tu decision. Nadie se va a enojar contigo si no quieres participar. Si no quieres participar, 

solo dime a mí o a tus padres. Puedes decir que “sí” ahora y cambiar de opinion después. 

Si te arrepientes después, nadie se va a enojar contigo.  

  

Te daré una copia de este papel en caso de que tengas alguna pregunta después.  
 

Agreement 
 

He decidido participar en este estudio aun sabiendo que no tengo que hacerlo si no 

quiero. Graciela Reyes ha contestado todas mis preguntas.  

  

______________________________   ________________ 

Signature of Study Participant    Date 

 

I certify that I have read this assent form to the child and explained that by completing 

the signature line above s/he has assented to participate in this study. 

 

______________________________   ________________ 

Signature of Researcher     Date
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At my house, Friday night is family night. Our whole family 

gets together to do something fun. Two weeks ago we went 
bowling. Last Friday we went to an art show. This week we 

planned to see a movie at the movie theater. 

"What movie shall we see?" Dad asked. 
"I like action movies," my brother said. "I like to watch cars 

crash. I like to watch super-heroes fly." 

"I like animal movies," my sister said. "I want to see horses 
run free in fields. I want to see whales swim in the sea." 

"I like funny movies," Dad said. "I laugh when people throw 

pies. I laugh when people tell funny jokes." 
"I like movies about love," Mom said. "I like it when a man 

and a woman get married and live happily ever after." 

"I like cartoons," I said. "I like colorful movies with a lot of 
music." 

What could we do? Our family could not choose a movie to 

watch together. 
Dad thought he'd solve the problem. He said, "Why don't 

we stay home and play a family game?" We all thought that 

was a good idea. 
"Let's play puzzles!" I said. 

"Let's play cards!" my brother said. 

"Let's play checkers!" my sister said. 
Dad just shook his head and rolled his eyes. "I'll be in bed," 

he said. Wake me when family night begins." 
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Using Curriculum-Based Measurement to Assess Reading Progress of Second-

Grade English Language Learners: Evaluating Outcomes of Opposing Theories of 

Bilingual Education 
Graciela Reyes, M.A. 

University of Houston 

 

Parent Questionnaire 

 

Your responses to the following questions will help in the interpretation of the study 

results. Please answer every question completely and to the best of your knowledge.  

Date ___________    Parent(s) Name_______________________________     

 

Address____________________________________ Telephone________________ 

 

Name of the person completing the questionnaire ________________________    

 

The child’s name _________________________ Child’s date of birth   ___________ 

 

City of birth  ________________________ 

 

School name _______________________     

 

1. What language(s) is spoken in your home? _____________    

2. What language(s) did your child speak first? ____________    

3. What language(s) does your child currently speak to you? _______________    

4. What language(s) does your child prefer? ____________________   

5. What language(s) does your child understand better?___________________ 

6. Has your child had a speech problem? (check one) ___ Yes   ___ No    

If you answered yes, 

explain:_______________________________________________ 

7. At what age did your child begin to attend school? ______________  

8. Did your child attend a preschool or a Head Start program? 

9. What school(s) has your child attended?______________________________ 

10. How many years has your child attended his/her current school? 

11. Does your child qualify for free or reduced lunch? (check one) ___ Yes   ___ No 

12. What educational level did the child’s mother complete?_______________ 

13. What educational level did the child’s father 

complete?_______________________ 
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Usando Indicadores Basados en el Currículo para Evaluar el Progreso de la Lectura 

de Principiantes de Inglés Cursando el Segundo Año: Evaluando los Resultados de 

Dos Teorías de Educación Bilingüe  
Graciela Reyes, M.A. 

University of Houston 

 

Cuestionario para los Padres 

Sus respuestas a las siguientes preguntas nos ayudarán a interpreter los resultados del 

estudio. Por favor conteste cada pregunta en completo y con certeza.  

Fecha ___________    Nombre del padre(s) _______________________________     

 

Domicilio ____________________________________Teléfono ________________ 

 

Nombre de la persona llenando este 

cuestionario_______________________________________    

 

Nombre del estudiante _______________________   

 

Fecha de nacimiento del niño(a) __________  Ciudad de nacimiento del 

niño(a)_____________ 

Nombre de la escuela _______________________    

 

1. ¿ Qué Idioma(s) se habla(n) en su hogar? _____________    

2. ¿ Qué Idioma(s) habló su hijo(a) primero? ____________    

3. ¿ Qué Idioma(s) habla su hijo(a) actualmente con Ud.?_______________    

4. ¿ Qué Idioma(s) prefiere su hijo(a) ____________________   

5. ¿ Qué Idioma(s) entiende mejor su hijo(a)?___________________ 

6. ¿Ha tenido un problema del habla su hijo/hija? ___ Sí   ___ No     Si contestó que 

sí, por favor explique: 

__________________________________________________________ 

7. A qué edad empezó a asistir a la escuela su hijo/hija? ______________  

8. Asistió su hijo/hija a una escuela preescolar o programa de Head Start? 

9. A cual o cuales escuelas ha asistido su 

hijo/hija?______________________________ 

10. ¿Cuántos años lleva su hijo/hija en esta escuela? 

11. ¿Califica su hijo/hija para almuerzo gratis o reducido? ___ Sí   ___ No      

12. ¿Qué nivel educativo terminó la madre del niño(a)?_______________ 

13. ¿Qué nivel educativo terminó el padre del niño(a)?_______________________ 
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Using Curriculum-Based Measurement to Assess Reading Progress of Second-Grade 

English Language Learners: Evaluating Outcomes of Opposing Theories of Bilingual 

Education 
Graciela Reyes, M.A. 

University of Houston 

 
School Questionnaire for Participants 

New Caney ISD 

Date: ________________ 

Name and title of person completing form: _____________________________________ 

Student name: ________________________________  Grade: ______________ 

 

Student is enrolled in the (check one):    ___ ESL ___ Dual language program 

 

If ESL, did parent waive student’s participation in the dual language program? 

___Yes   ___ No 

Has this child been continuously enrolled Kindergarten and 1
st
 grade in the ESL or dual 

language program as noted above? ___Yes   ___ No 

 

School name: ______________________________ 

 

Student’s primary home language upon enrollment in New Caney ISD: 

______________    

1st-year language proficiency test date/results: ______________________________ 

2nd-year language proficiency test date/results: _____________________________ 

3rd-year language proficiency test date/results: ______________________________ 

4th-year language proficiency test date/results: ______________________________ 

 

Student’s current LEP status: ____________________________________________  

 

Last language proficiency test date/results: __________________________________ 

 

Most current district reading benchmark test results: _________________________ 

 

Has this student received special education services?   ___Yes   ___ No 

 

If yes, indicate disability and type of services the student has received or is 

receiving: 

________________________________________________________________________

________________________________________________________________________ 

 

(For Research Team Use) 

 

Date of Parent Consent: _____________ Parent Questionnaire received: ___Yes   

___ No 

Date of Child Assent: ________________   Eligible for Study:   ___ Yes   ___ No 
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R POWER PROGRAM 
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library(arm) 

sim1 <- function (b0=50, bGrowth=4.672,bX=15, b01=.770413, b11=.005, Vint=771, 

Vslope=2.24,  Verror=40.34) { 

 

#observation ID 

oID<-rep(1:231) 

#participant ID 

ID<-rep(1:77, each=3) 

tmp2<-sample(0:1,77,replace=TRUE,prob=c(.5,.5)) 

ITT<-tmp2[ID] 

#Wave 

wave <-rep(c(0,4,7), 77) 

 

bvaset<-rnorm(77, 0, 11.58) 

bva<-bvaset[ID] 

 

#random effect intercept 

S.in <- rnorm(77, 0, sqrt(Vint)) 

#random effect for slope 

S.sl<-rnorm(77, 0, sqrt(Vslope)) 

#observation level error 

eps <- rnorm(3*77, 0, sqrt(Verror)) 

 

#Create Outcome as product of specified model 

ORFset <- b0 + b01*bva+ bGrowth*wave +bX*ITT*wave+ 

S.in[ID]+S.sl[ID]*wave+eps[oID] 

#if else statement to elimiante ORF values below 0 

ORF<-ifelse(ORFset<0,0,ORFset) 

#Put into a data frame 

mydata <- data.frame( oID,ID,ITT, wave,ORF,bva,S.in[ID],S.sl[ID],eps) 

 

#run the model 

fit1<-lmer(ORF~1+wave+ITT+wave:ITT+(1+wave|ID),data=mydata) 

fit1 

 

#grab variance components 

vc<-VarCorr(fit1) 

 

#Select Tau and Sigma to select in the out object 

varcomps=c(unlist(lapply(vc,diag)),attr(vc,"sc")^2) 

#Produce object to output 

out<-c(coef(summary(fit1))[4,"t 

value"],coef(summary(fit1))[4,"Estimate"],as.numeric(varcomps[2]),varcomps[3]) 

#outputs T Value, Estimate of Effect, Tau, Sigma Squared 

out 
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} 

 

 

#setup progress bar 

prgb<-winProgressBar(max=100) 

setWinProgressBar(prgb,0) 

 

#run simulations and output the output from the original function 

out1<-replicate(100,{setWinProgressBar(prgb,getWinProgressBar(prgb)+1) 

;sim1(b0=50, bGrowth=4.672, bX=1.25, b01=.770413, b11=.005, Vint=771, 

Vslope=2.24,  Verror=40.34)}) 

 

 

#function to report estimates 

pwr1<-function (out1){ 

power<-(sum(out1[1,1:100]>1.96)/100) 

average_estimate<-(mean(out1[2,1:100])) 

average_tau<-mean(out1[3,1:100]) 

average_sigma<-mean(out1[4,1:100]) 

average_DE<-(1+(15-1))*(average_tau/(average_tau+average_sigma)) 

average_ICC<-(average_tau/(average_tau+average_sigma)) 

average_t<-(mean(out1[1,1:100])) 

average_d<-(mean(out1[2,1:100]/sqrt(out1[4,1:100]))) 

pwr<-

c(average_t,average_d,power,average_estimate,average_tau,average_sigma,average_DE,

average_ICC) 

names(pwr)<-c("Average T Value", "Average Cohen's D","Power","Average Estimate", 

"Average Tau","Average Sigma2", "Average Design Effect", "Average ICC") 

return(as.matrix(pwr)) 

} 

pwr1(out1) 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 


