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DISSERTATION ABSTRACT

Jennifer W. Spencer-Iiams
Doctor of Education
Department of Educational Methodology, Policy, and Leadership
June 2013
Title: Passage Reading Fluency in Spanish and English: The Relation to State
Assessment Outcomes in English for Students in a Dual-language Context
The United States is experiencing an increase in young students developing
literacy in English and Spanish. Schools providing dual-language English/Spanish
instruction need technically adequate tools to assess reading skills in the languages of
instruction, and interpretation of results needs to acknowledge the complexity of crosslinguistic learning. Although passage reading fluency in English strongly predicts overall
reading proficiency in English in the primary grades and there is some indication that
passage reading fluency in Spanish provides equivalent information regarding Spanish
reading skills, rarely have the two been examined simultaneously and within a duallanguage instructional context. The current study examined predictive and concurrent
validity of passage reading fluency in English and Spanish within third grade within a
dual-language instructional environment. Using a state assessment of reading as the
criterion measure, a correlational design was used to investigate the relation between
passage reading fluency in English and Spanish and performance on the statewide
assessment of reading in English. Findings indicate that within a dual-language context,
passage reading fluency in English is the stronger predictor of performance on the state
assessment in English, regardless of the student’s home language. Spanish reading
!
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fluency is also strongly related to English reading fluency but did not explain additional
variance in predicting performance on the statewide large-scale assessment of reading in
English beyond what English fluency explained. Results are consistent with the idea that
same language assessments are more predictive of reading performance than crosslanguage assessments are, but the benefits of formative assessment in the language of
instruction remain.
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CHAPTER I
INTRODUCTION
School-age children in the United States are increasingly influenced by more than
one language. The demographics of the country are changing, and this change presents
strong linguistic implications. According to its 2006 American Communities report, the
U.S. Census Bureau found that more than 55 million people in the country speak a
language other than English at home. The vast majority of these people spoke Spanish
(U.S. Census, 2006). The trend is increasing as the percent of the U.S. population that
was Hispanic rose from 12.5% in 2000 to 16.3% in 2010, and this trend is expected to
continue (Ennis, Rio-Vargas, & Albert, 2011). Though some may consider this situation
as coming full circle with the nation’s predominantly immigrant roots, educators are
faced with both demographic shifts and the resulting increased need for understanding of
language acquisition and its influence on literacy development. The potential for
children to be exposed to more than one language presents great opportunities for cultural
connections, cognitive growth, and global understanding.
Influence of Dual-language on Cognition and Literacy
Many children learn in two languages, whether due to a heritage language spoken
in the home or to parental choice that their children develop bilingual skills. Families
may be making the choice to enroll their children in dual-language programs more
frequently because the benefits of bi-literacy have become clearer and more widely
known. The strongest evidence to date for the benefits of bilingualism comes from the
work of Bialystok (1997, 2011) and a large longitudinal study published by Thomas and
Collier (2002).
1

In her 2011 study, Bialystok compared the performance of 63 eight-year old
children, half of whom were monolingual and half bilingual, on complex classification
tasks that combined several executive functioning skills. She found that bilingual
children displayed greater ability to coordinate the different cognitive skills necessary to
complete the task than children who were monolingual. Her earlier work focused on four
and five year old children who had similar language development and socio-economic
backgrounds, comparing their understandings of how print represents language
(Bialystok, 1997). In this study, she reported that students who were bilingual, either
English-Chinese or English-French, had stronger understandings of metalinguistic
processes (Bialystok, 1997).
In the work of Thomas and Collier (2002), bilingual students outperformed
monolingual students in all academic subjects on average after four to seven years. Using
a mixed methods design, Thomas and Collier examined school records of 210,054
students at five geographically and demographically different school sites in the United
States. These researchers examined long-term educational achievement through
standardized test scores, comparing performance on standardized reading assessments
through normal curve equivalents (NCE), finding gains that continued through high
school for students enrolled in dual-language programs. The benefits in reading scores
outpaced the gains of English language learners (ELLs) who had not received instruction
in their native language, as well as outpacing the gains of English-only students (Thomas
& Collier, 2002). Long-term academic gains from dual-language programs were reported
both for students whose first language was Spanish learning English as well as for
students whose first language was English learning Spanish (Thomas & Collier, 2002).

!

2

Though there was great variation in the instructional models included in this study, such
as the percentage of time the students spent learning each language each day and the
language levels of peers in the class, the critical features associated with these benefits
revolved around substantial time in instruction of both languages (i.e., for four to seven
years), and that the goal of the program was language and literacy proficiency in both
languages.
The Thomas and Collier (2002) study is perceived as seminal because of its scope
and depth, and their findings have been echoed in other research. Higher achievement
rates for students in bilingual programs have been recorded elsewhere as well, along with
other important student indicators for schools such as improved attendance rates and
increased graduation rates (Lindholm-Leary & Borsato, 2001;Patrinos & Velez, 2009).
Similarly, Proctor and Silverman (200) found that biliterate students outperformed
monoliterate students on Spanish and English literacy measures. Other studies have
considered the role of the school in being prepared to support the needs of students who
are learning in two languages and have found that students who speak a language other
than English at home and enter schools that are unprepared to provide strong duallanguage instruction are at a strong risk of academic failure (Hammer, Jia, & Uchikoshi,
2011). In other words, a key factor may be that the instruction is bilingual, not just that
the children are bilingual.
Increasing Number of Dual-language Programs
As schools adjust to meet the needs of students entering their program who speak
a language other than English at home, an effective model that has emerged is teaching
literacy skills in students’ first language while beginning to develop second language
3

skills (Collier & Thomas, 2004). Dual-language programs, where the goal is high levels
of literacy in two languages, are becoming more common. For example, according to a
2011 report by the Center for Applied Linguistics (CAL), the number of these programs
in the United States has grown significantly, from one dual-language program in 1962, to
about 30 dual-language programs in the 1980s, with 266 more programs by 2002, ending
in 2010 with a total of 384 programs. Most of these dual-language programs are located
in elementary schools and are Spanish/English programs (CAL, 2011). Moreover, these
numbers may underestimate the actual number of dual-language programs, as registration
in the Center for Applied Linguistics database is a voluntary process and may not include
all dual-language programs. For instance, Maxwell (2012) reports growth of duallanguage programs as having been even more extensive, with 2000 more dual-language
programs added from 2002 to 2012. These two sources cite different numbers of
programs, but both describe a trend of increasing numbers of dual-language programs in
schools. Also consistent across the two sources is the fact that although some programs
include other languages such as French, Japanese, Russian, or Mandarin Chinese, the vast
majority of these programs operate in Spanish and English (CAL, 2011; Maxwell, 2012).
The increase in the number of dual-language programs presents new challenges to
school leadership. Having staff who are competent to teach in both languages, provide
strong language models to the students in the language of instruction, and are able to
converse collegially is challenging in a tight job market for bilingual teachers.
Additionally, it is necessary to have materials in two languages, including excellent
literature for students as well as research-based curriculum for core instruction and
interventions. Monitoring student progress to know whether students are on-track to
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meet key benchmarks in English and the additional language is also a key need as the
number of dual-language programs increases. The research synthesis of Cheung and
Slavin (2012) comparing outcomes in reading for Spanish-dominant ELLs from different
programmatic approaches found that the quality of instruction was more important to
successful outcomes than the language of instruction. The critical connection between
formative assessments and instructional practices becomes ever clearer in terms of
student achievement. Within this context of developing literacy in two languages,
technically adequate tools are needed to assess student progress and predict performance
on high stakes assessments. Nevertheless, as the literature review in the next chapter
makes clear, few studies have examined the utility of curriculum-based measures in more
than one language for predicting reading achievement, leaving uncertain the technical
adequacy of such measures in dual language contexts.

5

CHAPTER II
REVIEW OF THEORY AND LITERATURE
This study was grounded in several key bodies of research. I looked at the
context of dual-language in the current educational landscape. I reviewed the extensive
research regarding curriculum-based measurement, focusing on passage reading fluency
(PRF), and looking particularly at studies involving English and Spanish language
learners. Next, I examined major theories on the interaction of language acquisition and
literacy development to better understand how these constructs may influence results of
the proposed study. I also compared some of the specific structural elements of Spanish
and English, as it is possible these structural differences may impact outcomes of reading
in two languages. Finally, I reviewed high stakes assessments in schools and examined
why third grade marks a critical point in both language acquisition and literacy
development. Taken together, the ideas explored in this literature review set the stage for
the importance of the proposed research.
Predicting reading performance is complex, particularly when students are
developing literacy in two languages. The interpretation of the results from literacy
measurement tools must consider the variable of language acquisition (Durgunoğlu,
2002). As children are developing understanding of the structures of text at an
exponential pace, some of these skills, such as narrative development, may be seen across
languages (Uccelli & Paz, 2007). In a dual-language context, components of literacy
may develop as underlying proficiencies that may be seen across the first language (L1)
and the second language (L2), (Cummins, 1979). This idea of language and literacy
transference may not explain all aspects of student learning, as there is also evidence that
factors such as the contextualization of language (Cummins, 1991), the extent of variance
!
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between languages (Melby-Lerväg & Lerväg, 2011), and the degree to which some
aspects of second language may develop independent of first language proficiency
(Conner, 1996) should be considered within a dual-language context.
Over the past three decades, curriculum-based measurements (CBMs) have
emerged as efficient and reliable tools for assessing reading skills (Reschley, Busch,
Betts, Deno, & Long, 2009). CBMs may be used to predict performance on standardized
state reading assessments (Good, Simmons, & Kame’enui, 2001). Curriculum-based
measurement is an important assessment tool in reading that has evidence of technical
adequacy and predictive validity, but the vast majority of the research studies in this area
have been conducted in English. Preliminary research on PRF in Spanish and English
indicates similar results (Baker, Stoolmiller, Good, & Baker, 2011; de Ramirez &
Shapiro, 2006, 2007); however, the limitations of sample sizes and instructional variables
require more research before construct validity can be established for the use of
curriculum-based measures within a dual-language context.
Third grade traditionally marks the instructional shift from learning to read to
reading to learn (Indrisano & Chall, 1995), and students who leave this grade unable to
decode and comprehend grade-level material may be at a disadvantage that increases
exponentially over time (Stanovich, 1986). Third grade is also the start of high-stakes
reading assessments at the national and state level, with decisions about resource
allocation and program evaluation often contingent on these reading achievement scores
(NCLB, 2002). As the number of dual-language programs increases, having viable tools
to assess and predict reading performance in the third grade is increasingly important.

7

PRF is a curriculum-based measure with a substantial body of research for use in
English instructional programs by English speakers, particularly at the third grade level.
However, more information is needed to see if the same interpretations of PRF results
may be applied in a dual-language setting. The purpose of this study is to examine the
predictive and concurrent validity of PRF in English and Spanish in a dual-language
context, using the Oregon Assessment of Knowledge and Skills as the criterion measure.
Curriculum-Based Measurement
Curriculum-based measurement (CBM) is the term tied to a grouping of
assessments that grew out of the work of Stanley Deno and colleagues from the
University of Minnesota (Deno, 1985, 1992). Their work focused on developing
assessments that were time efficient, sensitive to growth, and not tied to a particular basal
program or adopted curriculum. Based on principles of Deno’s work, a variety of
different CBMs have been created, and examination proceeded as to the validity of
interpretation of scores for different population groups and for different purposes. CBM
measures in the area of literacy include fluency measures in word reading, passage
reading, letter naming, sound naming, syllable segmentation, and reading tasks where a
missing word must be selected. Using CBM data to monitor student performance and
inform instructional practices has shown positive outcomes in achievement (Fuchs &
Fuchs, 1986; Reschly et al. 2009). CBM data has also proven valuable to evaluate the
effectiveness of programs (Tindal, 1989). Additionally, the use of CBM measures is
integral to the response to intervention (RTI) movement that centers on having universal
screening instruments to identify which students may need additional supports very early
in the educational process (Espin, Shinn & Busch, 2005; Kaminski & Good, 1996).
!
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Passage Fluency as a Literacy Indicator
Of the wide array of curriculum-based measurements, PRF is perhaps the most
widely used and researched (Reschley et al., 2009). Passage reading fluency may be
referred to by the acronym PRF, but the same task is also known by other terms such as
oral reading fluency (ORF) or reading CBM (R-CBM). Because other sorts of CBMs,
such as word reading lists, could be referred to as oral reading tasks, the term PRF will be
employed in this discussion, as the connected text of a passage is a key element of this
assessment. This distinction of the connected text as being seminal to the assessment is
highlighted by Crosson and Lesaux (2009) stating “while the bulk of research on reading
fluency has been in the domain of word reading fluency, recently there has been a
resurgence of interest in the role of fluent oral reading of connected text—that is, textreading fluency, as distinct from word-reading fluency” (p. 3).
Features of PRF. In performing a PRF task, a student reads a passage of
connected text aloud for one minute and is scored on the number of words read correctly
(Fuchs & Deno, 1991). PRF scores have been examined with the lens of technical
adequacy, and their reliability has been established across numerous studies (Deno, 1992;
Kame’enui, Fuchs, Francis, Good, O’Conner, Simmons, Tindal, & Torgesen, 2006). PRF
has shown to be technically adequate, and scores are highly correlated to other
standardized assessments of reading achievement. Different producers of PRF products,
such as DIBELS and AIMSweb, have almost identical standard administration protocols
(Good & Kaminski, 2002; Shinn & Shinn, 2002), both in the instructions given to the
student and in the rules for scoring whether a word is correct. This similarity of
administration leads to greater reliability of PRF, regardless of the developer.
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PRF, as all curriculum-based measures, is a standardized methodology that is time
efficient, easy to administer, may be given frequently, and is sensitive to growth (Reschly
et al., 2009). A general outcome measure such as PRF does not provide in-depth
information about particular sub-skills in reading that may be necessary within a
diagnostic framework, but rather presents an overall look at reading ability. Longitudinal
PRF data have provided stable norms in the number of words a student would typically
be reading at particular point in time and the typical growth rates in additional correct
words per week, regardless of geographic or curricular factors (Hasbrouck & Tindal,
2006). The stability of these norms is a key to using PRF for creating screening decision
rules. For example, if the student is not reading a particular number of words by fall of
the second grade as measured by PRF, the student may receive additional instructional
supports. Norms also provide a basis for evaluating the effectiveness of an intervention.
By knowing the student’s base line PRF score and the typical growth of additional words
per week, teachers can chart an aim line towards a goal and subsequently chart progress
data in relation to that aim line, and evaluate whether the current intervention is being
effective for that student.
Extensive research on the uses of PRF in the assessment of reading occurred in
the past two decades (Fuchs, Fuchs, Hosp, & Jenkins, 2001). The concept that
automaticity of lower order skills allows room for higher level cognitive functioning
(Samuels, 1979) is the underlying logic of fluency-based assessments. Studies have
associated oral reading fluency with comprehension skill acquisition (Baker et al., 2008;
Good et al., 2001). Fluency measures the more complex skills of fluidly decoding words
and orally forming sentences with prosody (Adams, 1990); it is not simply a

!

10

measurement of the speed at which a student reads. The acquisition of these fluency skills
is an indication that students will continue to develop reading proficiency.
Major findings of research on PRF. Researchers have explored several key
factors including (a) the strong relation between PRF and comprehension (Fuchs et al.
2001), (b) the validity of interpreting PRF scores to predict outcomes on other reading
measures (Reschly et al., 2009), (c) PRF use in progress monitoring because of sensitivity
to growth (Shinn & Good, 1992), and (d) the use of PRF to inform instruction (Fuchs,
Fuchs, & Hamlett, 2007).
The relation between PRF and other indicators of reading comprehension is
perhaps the most extensively researched topic in the area of curriculum-based
measurement. Reschly and colleagues (2009) conducted a meta-analysis of more than 40
studies that examined this question, finding a moderately high correlation between
reading fluency and reading comprehension (.77), as seen in Table 1. This finding
indicates that PRF is a reasonably good indicator of overall reading performance and,
because of the low resource demands in terms of time and money to administer, a very
useful tool for schools (Reschly et al., 2009).
!
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Table 1
Major Findings on PRF
!
Reschly et
al. (2009)

n

Meta-analysis

105
studies

1-6

Varied

English

Correlation to State Assessment:
.77

!

1-3

Students in
Poverty

English

Correlation to State Assessment:
.58-.82

Quasiexperimental

50

2

L1 Spanish
ELLs

English

Correlation to Comprehension
Measure: .73

Quasiexperimental

15

3&5

L1 various
ELLs

English

Correlation to Comprehension
Measure: .61

3

L1 Spanish
ELLs in
Bilingual
Programs

!
Baker et al.
Quasi(2008)
experimental
Baker &
Good
(1995)

Grade
Assessment
Demographic
Level
Language

Study Type

Major Findings

!
Wiley &
Deno
(2005)
!

Domíguez
de Ramírez
Quasi& Shapiro experimental
(2006)

Domíguez
de Ramírez
Quasi& Shapiro
experimental
(2007)

14

14

3

!

Baker, Park,
Quasi& Baker
experimental
(2010)

!

471

1-3

L1 Spanish
ELLs in
Bilingual
Programs

L1 Spanish
ELLs in
Bilingual
Programs

12

Mean cwpm fall: 75.5
Spanish

Mean cwpm spring: 86.07

English

Mean cwpm fall: 61.5
Mean cwpm spring: 77.64

Spanish

Correlation Between Spanish &
English PRF
Spring: .85

English

Spanish
English

Fall: .71

ORF growth in English higher
than Spanish, ORF predicted
comp in same language but not
across languages

The relation between performance on PRF and other measures of reading
achievement in the primary grades is well established (Fuchs et al. 2001; Reschly et al.,
2009; Shinn & Good, 1992). Standardized tests such as the Comprehension Subtest of the
Stanford Diagnostic Reading Test and the Woodcock Reading Mastery Test correlated
strongly with PRF (Hosp & Fuchs, 2005; Shinn & Good, 1992). Additionally,
performance on PRF tasks showed predictive validity for performance on state tests of
reading achievement (Sibley, Biwer, & Hesch, 2001).
The strength of this correlation in the higher-grade levels is less clear. Some
research results have shown that PRF is still a strong indicator of reading comprehension
in fifth grade (Sibley et al., 2001). However, Wiley and Deno (2005) found that PRF was
less highly correlated to other measures of reading comprehension in Grade 5 than it was
in Grade 3. These findings were in agreement with studies that showed the strength of
correlation decreasing after Grade 3 (Fuchs et al., 2001; Jenkins & Jewell, 1993;
Kranzler, Miller, & Jordan 1999).
Application to English language learners (ELLs). The majority of studies
examining the predictive validity of PRF to outcomes on broader reading measures did
not disaggregate the results for language minority students. As the numbers of students
who enter schools in the United States speaking a language other than English increases
(Ennis et al., 2011), it is important to examine how the relation between oral reading
fluency and reading comprehension might change for these students. Sandberg and
Reschly (2012) point out that factors in the test taker, factors in the test, and factors in the
examiner may all influence the validity of interpreting PRF scores in relation to English
language learners. Early findings from research on this subject are mixed.
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Baker and Good (1995) found PRF to be as reliable an indicator of overall reading
skills for second grade students who were ELLs as for students whose primary language
was English. As shown in Table 1, these researchers found a strong correlation (.73) of
PRF with the Stanford Reading test, for 50 students who were ELLs. Similarly, Wiley
and Deno (2005) found that PRF for ELLs at the third grade correlated with the
Minnesota Comprehensive Assessment of Reading at .61, which is a moderately strong
relation, though not as strong as that of English-only students, at .71. PRF showed
promise in reading evaluation of first grade ELL students, where the correlation between
PRF and a measure of decoding fluency for ELLs was strong at .86 (Graves, PlascenciaPeinado, Deno, & Johnson, 2005). These results were echoed in a study by Baker,
Smolkowski, Katz, Fien, Seeley, Kame’enui, and Beck (2008), where a large sample of
9600 students from high-poverty schools, 32% of whom were ELLs, showed correlations
of .6-.8 between PRF and performance on reading comprehension measures, as shown in
Table 1. Riedel (2007) examined the relation between PRF and reading comprehension
for 59 ELL first graders and compared these results to other L1 English students, finding
a stronger correlation for ELLs (.69) than for native English speakers (.51).
Other studies, however, have shown that though there continues to be some
correlation between text fluency and comprehension, the relation is less robust for ELLs,
and oral language skills in English are, in fact, a stronger predictor of reading
comprehension (Crosson & Lesaux, 2009). Students who are ELLs generally share the
characteristic of lower oral language skills in English, both receptive and expressive
(Proctor, Carlo, August, & Snow, 2005). Oral language proficiency may play a role in
PRF performance even for monolingual students (Yovanoff, Duesberry, Alonzo, &
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Tindal 2005), so it is possible that lower oral language skills may weaken the linkage
between PRF and reading comprehension measures for students who are English
language learners. Genessee, Paradis, and Crago (2004) proposed a contradictory
outlook, positing that oral language may develop easily across both languages, whereas
reading and writing need explicit instruction.
Application to Spanish language learners. Having discussed the increasing
numbers of dual-language Spanish/English programs where Spanish literacy development
is critical for both Spanish native language speakers who are learning English, and for
English native speakers who are learning Spanish, there has historically been little
research on technically adequate tools to evaluate children’s reading in Spanish
(Goldenberg & Gallimore, 1991). However, this has been a burgeoning field of inquiry
in the last seven years.
For students receiving early literacy instruction in Spanish, Rhoades found that
tests of syllable sounds showed efficacy in predicting future reading success in Spanish
(2009). Baker, Cummings, Good, and Smolkowski (2007) demonstrated evidence of
concurrent, criterion-related validity for Spanish PRF (S-PRF) by comparing outcomes to
those of the Spanish reading comprehension measures, the Woodcock Muñoz and
Aprenda tests. They reported .73 correlation of S-PRF to the text comprehension subtest
of the Spanish Woodcock Munoz, p < .001 and a .64 correlation of S-PRF to the
Aprenda, p < .01, demonstrating statistical significance in both findings.
Two studies of S-PRF that looked to establish technical adequacy of these CBMs
in Spanish conducted by Dominguez de Ramirez and Shapiro in 2006 and 2007,
compared S-PRF to the English PRF (E-PRF) rates of the same students, rather than
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examining other indicators of reading ability. Some of these results are displayed in Table
1. Students who were native Spanish speakers had scores on PRF tasks that were at a
lower level and a lower rate in Spanish than these same students had on the same tasks in
English (Dominguez de Ramirez & Shapiro, 2006). Some published norms developed for
PRF in Spanish are lower than those developed for English (AIMSweb Spanish Reading,
2002; Baker et al. 2007).
Baker, Park, and Baker (2010) also looked at passage fluency in both Spanish and
English for students receiving instruction in both languages. They examined the relation
between initial proficiency and fluency growth in each language, as well as the predictive
validity of using PRF scores to indicate achievement on comprehension measures, both
within the same language and across languages. Regression and path analysis in their
results indicate fluency as a strong predictor of performance in the same language but not
a predictor cross-linguistically. In other words, Baker et al. (2010) found that a student’s
PRF in Spanish was a predictor of that student’s performance on other reading measures
in Spanish, but that the S-PRF score was not a predictor of other reading measures in
English.
In a thorough examination of the literature regarding research on S-RF, I was
unable to locate any studies that examined the application of S-PRF to L1 English
students who were learning Spanish.
Student Proficiencies in Language and Literacy
Acquiring language is a complex process occurring with deceptive ease when
children typically develop and live in language-rich environments. This acquisition of
language occurs through broad exposure to language and continual practice in natural
!
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environments (Genessee, Paradis, & Crago, 2004). Proficiency in oral language in the
early years of birth to three years old provides strong indication of future academic
success and is most highly attributable to the number of words a child hears (Hart &
Risely, 1995). Oral language proficiency is strongly connected to the development of
literacy skills (Hart & Risley, 2002), along with appropriate instructional practices
(National Reading Panel, 2000). Understanding vocabulary is a key component of both
oral language development and literacy development, and though vocabulary knowledge
is a key to understanding what is being read, reading is also key to building vocabulary
(Nagy & Anderson, 1984). Oral language acquisition, vocabulary development, and PRF
were found to covary in research by Yovanoff, Duesberry, Alonzo, and Tindal (2005)
examining L1 English students in grades four through eight, with vocabulary becoming
relatively more important than PRF with each grade level.
Dual-language proficiency may be examined empirically and structurally.
Empirically, one may attend to the strong relation between dual-language proficiency and
achievement outcomes (Gonzales, 1986; Lindhom-Leary & Borsato, 2001; Patrinos &
Velez, 2009, Thomas & Collier, 2002). Structurally, it is important to consider the preskills that undergird both languages and how acquisition of those skills may foster
proficiency in two languages (Dugunğlu, 2002). Using this lens, phonemic and
morphological similarities and differences must be considered.
Cross-linguistic Transfer of Language and Literacy
When learning two languages, certain skills that are learned in one language may
appear with ease in the second language. Cross-linguistic transfer refers to transference
of oral language comprehension as well as phonological awareness and decoding, and
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how these skills move from the first to second language. However, there is much yet to
learn about cross-linguistic transference. Most of the research in the area of crosslinguistic transference has been limited to discrete skills within language and literacy that
are most easily quantifiable, such as phonological awareness and word reading skills, and
less is clear about the role of transference in fluency and comprehension (Proctor,
August, Carlo, & Snow, 2006). In fact, Snow (2006) states, “there is still remarkably
little clarity about how to define transfer operationally, what evidence would count as
demonstrating its existence, or the range of phenomena for which it might be expected to
operate.”
Language transference could be defined as the influence of the learner’s native
language on learning a second language (Odlin, 1989). This influence may manifest as
negative, also referred to as interference, or as positive, meaning it provides a facilitative
effect on language acquisition due to similarities of the two languages. The concept of
transference in linguistic literature rose to prominence in the 1940s (Odlin, 1989), and is
a subject of interest not only to those involved in second-language acquisition but also to
researchers examining linguistic change over time. The concept of language mixing and
its relation to dialect development and new language immersion was of particular note
(Odlin, 1989). In the 1970s, the prevailing theories around language transference were
rooted in contrastive analysis thinking and essentially focused on identifying potential
areas of difficulty in learning a second language by identifying the aspects of the two
languages that differed from each other (Bialystok, 1991). Also in the 1970s, increasing
attention was given to the sociolinguistic contexts that surround language learning and
use (Bialystok, 1991). Theories about language transference are important because of
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their potential influence on the pedagogical methods and programmatic models that are
implemented by educators.
Linguistic Interdependence
A predominant theory in bilingual education currently is that of linguistic
interdependence (Cummins, 1979). The linguistic interdependence model posits that an
underlying language proficiency develops in a child, independent of either the first or
second language. (Cummins, 1979; Diaz & Klinger, 1991). Under this theory, the
underlying proficiency, once mastered, may be demonstrated in either language. If this
language proficiency is developed and expressed in one language, the child will be able
to use this proficiency in the second language (Diaz & Klinger, 1991). Exposure to the
second language is necessary, but it would not be necessary to explicitly teach the use of
the specific language proficiency in the second language. For example, if a child has
learned the underlying concept of how words come together to express concepts, a child
simply needs exposure to the second language and all that has been learned in the first
language will transfer to the second language with automaticity (Cummins, 1979). An
implication for educators is that development of the first language will facilitate the
development of the second language and teaching specific transference skills may not be
necessary. Gonzalez (1986) examined the reading and oral language skills of Hispanic
children who had immigrated to the United States and found stronger correlations
between English and Spanish reading skills than the relation between English reading and
English oral language skills. Cummins (1991) cited this study as an example of the
underlying proficiencies in reading transferring from first language (L1) to second
language (L2) as a support of linguistic interdependence. Snow and Hoefnagel-Hohle
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(1978) highlighted similar outcomes where underlying cognitive attributes could be seen
in both L1 and L2, decontextualized from explicit language learning.
One can use the linguistic interdependence model to consider additional studies
that involve skill development in two languages. For example, a positive correlation was
found for the contribution of Spanish vocabulary in native Spanish speaking students to
English literacy in the later years of elementary school (Durgunoğlu, Nagy, & HancinBhatt, 1993; Proctor, August, Carlo, & Snow, 2006), and could easily be viewed as
evidence of the linguistic interdependence theory. Uccelli and Paez (2007) found that
story structuring skills in Spanish contribute to narrative quality in English, which may be
another example of an underlying proficiency in language transferring from one language
to another.
Phonemic awareness is “defined as the ability to hear and manipulate the sounds
in spoken words and the understanding that spoken words and syllables are made up of
sequences of speech sounds” (Center on Teaching and Learning, 2013, para. 1), and is
recognized as a key skill in developing literacy. The research findings here are complex
in regards to how phonemic awareness develops in the second language. Bialystok,
McBride-Change, and Luk (2005) found that phonemic awareness, once developed,
easily transfers from one language to another. However, McCandliss, Fiez, Proptopapas,
Conway, and McClelland’s (2002) found that second language learners were unable to
distinguish between phonemes in the second language without explicit instruction,
regardless of their phonemic awareness skill in their first language.
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Explicit Language Transference
Unlike the lens of linguistic interdependence that examines how underlying
proficiencies in language may facilitate language acquisition, explicit language
transference contemplates theoretical frameworks where the specific attributes of the
languages may impact the learning of the new language. Language transfer includes the
influence resulting from similarities and differences between the target language and any
other language that has been previously learned (Odlin, 1989). The contrastive crosslinguistic model focuses on specific compare/contrast strategies between the first and
second language, with each language developing in relative independence in the absence
of direct comparison (Conner, 1996). Bialystok (1991) explained the underpinnings of
this theory as “the claim that language learners learned a second language by substituting
target-language forms and structures into what they already knew about their first
language” (p. 3).
Under the contrastive model, it should also be easier to learn a second language
that is more similar structurally to a student’s first language. Melby-Lerväg and Lerväg
(2011) conducted a meta-analysis of studies on cross-linguistic transfer including the
areas of oral language, decoding, and phonological awareness. They found oral language
skills in first and second language to have a small but meaningful correlation (.16), while
the correlational for phonological awareness across languages was moderately strong
(.60). The strength of phonological awareness across languages could be interpreted as a
sign of linguistic interdependence. However, correlations on decoding varied greatly
across the studies reviewed, and were stronger when the first and second language had
more similar structures, giving credence to the contrastive analysis theory (Melby-Lerväg
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& Lerväg, 2011). Genessee (1979) also reported that correlations between L1 and L2
reading skills decrease as the similarities between orthographies decrease in the two
languages.
Melby-Lerväg and Lerväg (2011) examined reading comprehension in their study
as well. Decoding and oral language in the second language were found to predict
reading comprehension in the second language, with the correlation weakening as
children got older. However, oral language in the first language was not found to be
predictive of the reading comprehension achievement in the second language, but
decoding in the first language was predictive of decoding in the second language (MelbyLerväg & Lerväg, 2011). Overall, their study showed more cross-linguistic transfer in
decoding involving similar alphabetic structures and less in the area of oral language,
though decoding and oral language had an inverse relation as the student aged (MelbyLerväg & Lerväg, 2011).
Essential Comparison of English and Spanish Language
As noted in the contrastive theory, the similarity of language structure may play a
pivotal role in the ease with which a student may transfer knowledge between languages
(Conner, 1996). English and Spanish both use the Roman alphabet, leading to a similar
overall look, and 35% of words have shared cognates, or origins, across the languages
(WETA, 2011). Also, the movement of reading from left to right across the page is the
same, in contrast to writing systems such as Chinese or Hebrew. The overall sentence
structure is very similar between English and Spanish as well. Punctuation is a bit more
complex in Spanish, with preceeding and following end marks, as well as additional
accents and tildes, but overall it has similar punctuation rules to English (WETA, 2011).
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Morphographic Comparison
Despite the many similarities between Spanish and English orthographic systems,
there are a few differences. These include gender identification of nouns in Spanish to
which there is largely no equivalent in English (e.g., gato, tabla), as well as the use of
gendered noun identifier articles (e.g., el, la, los, las), (WETA, 2011). Noun and adjective
placements are usually reversed between English and Spanish. For example, in English a
steed may be described as a white horse, while in Spanish the description would be of un
caballo blanco, or horse white in direct translation. Pluralization rules are fairly
straightforward in Spanish but quite complex in English (e.g., mice as opposed to mouses,
deer as opposed to deers, foxes as opposed to foxs, knives as opposed to knifes).
There are also subtler differences between English and Spanish, such as the way
each language represents motion events. Spanish expresses key information about motion
events within the verb, while English provides that information outside of the verb,
usually through a preposition (Filipović, 2011). For example, in Spanish one might say,
Salio de la casa brincando. An exact translation of that would be She exited the house
skipping. But a more common way to express this concept in English would be She
skipped out of the house, where the positionality of the motion moved from the verb,
exited, to the preposition, out.
Spanish is a much more transparent orthography than English, with almost all
words following regular spelling and decoding patterns (Baker, 2010). English spelling is
much less regular, though depending on the rules that are applied, the percentage of
regularly spelled words can range from as low as 8% to as high as 50% (Kessler &
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Tremain, 2003). This difference in orthography can have many implications for English
language learners in oral language, written language, and decoding fluency, as well as in
developing speech pattern errors, misspellings, and slow decoding. The transparency of
Spanish may also have indications for Spanish language learners, in allowing a more
rapid learning of the decoding rules and structures when learning to read.
Finally, the differences in orthography can have implications for educational
evaluations because of the translation errors that affect the content validity of the
assessments (Braken & Barona, 1991). It is conceivable that translating a reading passage
with equivalent content could unwittingly raise it to a higher level through the vocabulary
words chosen. Referring back to the differences in verbs between English and Spanish
listed above, the word out may be considered a kindergarten level word, while the word
exited may be considered a first or second grade level word.
Phonemic Comparison
The phonetic patterns of oral language are incredibly complex, in fact much more
complex than linguists originally supposed, due to the prosodic structures and phonemes
that are language specific (Pierrehumbert, 2003). However, children’s ability to
distinguish between phonemes develops faster in languages with more complex
morphologies (Durgunoğlu, 2002). In both English and Spanish, high levels of phonemic
awareness are correlated with high levels of word recognition (Durgunoğlu, 2002).
In English, the regularity with which a particular phoneme or sound is represented
by a particular grapheme, or letter combinations, is not at all consistent when compared
with Spanish phonemes and graphemes. Spanish has a much more transparent phonemic
structure (Margit & Shinn, 2002). Because of this, literacy instruction in Spanish is based
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on syllables rather than letter sounds and blends, and early assessment of literacy may be
most effective when based on syllables (Alonzo, Gonzalez, & Tindal, 2010).
Connecting Classroom Measures to High Stakes Measures
Over the past 20 years, school accountability has become increasingly defined by
state-level standardized assessments, and these assessments have been tied to
increasingly high stakes decisions (Peterson & Hess, 2008). All states assess
reading/language arts and mathematics through these assessments, as required by the No
Child Left Behind Act (2001). The most common format for the reading/language arts
test involves reading a passage of grade level text and answering multiple choice
questions based on that text.
Performance on PRF tasks correlates strongly to performance on state reading
assessments (Baker, Smoklowski, Katz, Fien, Seeley, Kame’enui, & Beck 2008; Resch
et al., 2009; Sibley et al., 2001). Sibley et al. (2001) found strong predictive validity for
interpreting PRF scores in relation to student performance on state tests in fifth and sixth
grade. These findings were similar to the results of Baker and colleagues work in 2008
when they found correlations of .6-.8 of PRF to the Oregon Assessment of Knowledge
and Skills (OAKS). In addition, this team established that examining the rate of growth
on PRF slope added to accuracy of predicting OAKS (Baker et al., 2008). Reschly et al.’s
2009 meta-analysis of correlational evidence of 70 research studies found PRF to be a
significant predictor of scores on state reading tests, with a mean correlation of .77. All of
the studies listed above examine E-PRF and performance on state assessments in English.
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Purposes of State Assessments
State assessments are present in all 50 states and may serve several purposes.
Tindal (2002) wrote that state assessments are increasing in numbers and in rigor. First,
the results of these assessments are used for school evaluation. This accountability
system is a major cornerstone of the No Child Left Behind Act of 2002, with the
students’ results viewed against a critierion standard (e.g., 75% of students at third grade
will meet the expectation) and in terms of score growth (e.g., did more third grade
students meet the expectation this year than last year?). If schools fall short on either of
these measures, they are moved through a series of progressive sanctions.
Second, state assessments may be used for program evaluation (Beatty, 2010),
though the lack of ability to limit variables involved may interfere with the validity of
interpretations. For example, an average increase in student scores on a state assessment
that coincides with the adoption of a new reading curriculum may cause leaders to
interpret the curriculum caused the improvement. However, the additional professional
development that teachers received with attention to high leverage strategies may have
had a stronger influence on the students’ scores.
Additionally, state assessments may be used to inform instruction (Chudowsky &
Pellegrino, 2003), but the utility of using state assessments to inform instruction has been
called into question. Tindal (2002) stated the lag time between the administration of state
assessments and when teachers receive the results detracts from the use of these
assessments for instructional purposes. However, as many assessments have moved
toward a computer-based format, the time lag has lessened, so this may be less of an
issue. State assessments are generally given at a particular point in time, as a summative
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assessment of learning. Without the opportunity to give the assessments at multiple
points in time, it is difficult to use the results for monitoring student progress in an ongoing manner. In addition, there are validity issues around the interpretation of subscores
or strand data to inform instruction as these small samples of skills may not stand up to
psychometric scrutiny (Miller, 2008). The number of items addressing each skill may be
too small to create generalizations about students’ overall skills in those areas.
Third Grade Considerations
Third grade is a particularly important year, both from the standpoint of literacy
instruction as well as language acquisition. In most schools, third grade marks the major
paradigm shift from learning the skills to decode the written word to using those skills to
acquire content knowledge (Indrisano & Chall, 1995). Full acquisition of a second
language, including academic language proficiency, generally takes four to seven years
(Collier, 1989). Under this framework of language acquisition, the end of third grade
would mark the end of the fourth year of school-based intensive language instruction and
development, and when at least a portion of students enrolled in the program would be
fully fluent in the second language (Thomas & Collier, 2002).
Third grade also marks the first year in which accountability systems for student
literacy achievement are required nationally. Under the No Child Left Behind Act (2001)
that dominated the educational policy stage in the beginning of the 21st century, third
grade was the first year that schools were held accountable for educational achievement
through standardized assessments of reading (NCLB, 2001). In the State of Oregon, when
key benchmarks in the educational experience were selected to act as indicators of
educational achievement and progress, these indicators included things like graduation
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rates, readiness for kindergarten, enrollment in postsecondary education, and reading in
the third grade (Oregon Education Investment Board, 2012).
Recent discussions in educational leadership have continued to emphasize the
importance of third grade reading proficiency as a critical requisite for future academic
achievement. The importance of third grade reading has spawned a number of different
approaches in states, from requiring early intervention for students who are not on-track
to meet third grade reading benchmarks to mandatory retention policies in some states
(Gewertz, 2011). In fact, 32 states have adopted policies that specifically state third
grade assessments will be used to guide reading intervention policies, and 14 states have
adopted strict requirements that students will repeat the third grade with additional
reading instruction if they do not pass the third grade assessments (Webley, 2012). With
the possibility of such high-stakes outcomes tied to the results of reading assessments in
the third grade, educators require tools to make valid prediction of outcomes to guide
instructional decisions.
Purpose of the Current Study
Developing literacy in two languages is increasingly the reality for many children
in public schools in the United States. Spanish/English programs are the most common
dual-language type in the U.S. (CAL, 2011). Teachers need technically adequate tools to
assess literacy development on a frequent basis while considering the variables of both
language acquisition and reading skill acquisition, as students are developing the ability
to comprehend text in both languages. The ability to read connected text fluently out
loud is an important indicator of overall reading skills, and measuring this through PRF
has correlated strongly to performance on state assessments of reading, for English
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speakers in English. The predictive validity strength of PRF for ELLs in English or of
PRF in Spanish within a dual-language context is less clear. English and Spanish have
important similarities and differences orthographically and morphologically that may
impact cross-linguistic transfer of reading skills. These structural differences are
important to consider in evaluating the validity of interpretation of PRF scores across
languages.
The purpose of this study is to examine the following questions for students
learning both English and Spanish at the third-grade level, all within a dual language
instructional context:
1. What is the relation between E-PRF and S-PRF for third grade students in a dual
language instructional context?
2. What is the relation of E-PRF to state accountability assessment in English
reading for both L1 English and L1 Spanish third grade students in a dual
language context?
3. To what extent does S-PRF predict state assessment performance in English
reading above and beyond what E-PRF predicts for both L1 English and L1
Spanish students in a dual language context?
4. To what extent does a student’s L1 moderate the relationship between E-PRF and
S-PRF and criterion performance on state assessment in English reading in a
dual language context?
Adding to the body of knowledge on these topics is extremely important, as the number
of dual-language programs increases around the United States and the number of students
entering schools who speak a language other than English continues to grow.
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Technically adequate tools to assess literacy development are critical to planning
interventions, allocation of resources, and the evaluation of programs.
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CHAPTER III
METHODOLOGY
This chapter presents the general methods used in this study and addresses (a)
design, (b) setting, (c) participants, (d) instruments, (e) data collection procedures, and (f)
data analyses.
Research Design
This study analyzed an existing data set that contained the results of state
assessments and the results of PRF assessments in both English and Spanish from one
elementary school. The sample included students who were enrolled in the duallanguage Spanish/English program and took all of the following assessments: (a) winter
E-PRF (b) winter S-PRF, and (c) OAKS Third Grade Reading Test. Each student had the
opportunity to take the OAKS assessment three times throughout the year, and only the
highest score was used in the analyses. Students took the PRF assessment in both
languages in the fall, winter, and spring. I chose to use the winter PRF in English and
Spanish, as it occurred in the midpoint of the year and without being able to know exactly
when students took the OAKS assessment, this midpoint is approximately equidistant
from the fall and spring test windows. Specific details regarding the setting, the
participants, experimental controls, the measures, and the statistical analyses are
described in more detail in the following sections.
Setting
The data set in this study came from one elementary school in a school district
located in the Pacific Northwest. The district is medium-sized, located in a city with a
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population of approximately 25,000. The community is home to two ethnic minority
groups; Hispanic families who primarily trace their roots to Mexico and Russian families
who include both recent immigrants and members of a religious group known as Old
Believers. In the school district, approximately 75% of the students were Hispanic, 15%
were Russian, and 10% were white, non-Russian. The percentage of students who were
identified as English language learners (ELL) was 46% overall in the district, but in
kindergarten, 72% of the students qualify.
The vast majority of students enrolled in the district qualify for free lunch because
of economic disadvantage. This allows the district to participate in Part 2 of the Free and
Reduced Meal (FARM) program, which entitles all students to receive breakfast and
lunch at no cost. As more than 80% of the students in this district meet the federal
eligibility requirements for the school lunch program, all students are able to access free
school lunch and breakfast, and no individual data on students’ FARM status was
available. Federal Title I support for reading needs is available district-wide.
Enrollment in the school district had grown steadily for the 10 years prior to the
study, with 5,543 students enrolled in the district’s 11 schools at the time of data
collection. The district had one high school campus, with four small interest-focused
high schools and one alternative high school program. Additionally, there were two
middle schools and four elementary schools. The school from which these data were
reported was the largest of the elementary schools, with 900 students enrolled. This
school contained a dual-language Spanish/English program, a dual-language
Russian/English program, and an English plus program.

!

32

One of the defining aspects of the district’s culture was a commitment to bilingual
education. Comprehensive dual-language programs in English/Spanish were offered in
every school and an English/Russian strand was also offered K-12. The purpose of the
dual-language program in this district was not simply to transition to English, but to
develop high-level language and literacy skills in two languages. All teachers were
expected to see themselves as language teachers and to incorporate sheltered techniques
and language objectives into every lesson to support the language acquisition of all
students.
The model of bilingual education employed in this school was a 75/25 additive
dual-language model, meaning that 75% of the students’ instruction was delivered in
Spanish, and 25% of the instruction was delivered in English in kindergarten. Each
consecutive year thereafter, the amount of instruction in Spanish decreased slightly, while
the amount of English instruction increased slightly. By third grade, instruction was 50%
in English and 50% in Spanish, and this language of instruction distribution continued
through the end of fifth grade, with at least two periods each day taught in Spanish to
each student through high school graduation.
Participants
The extant data set contained the results of third grade students enrolled in the
Spanish/English dual-language program at one elementary school. This study examined
the results from three cohorts of third grade students, one cohort from the 2009-10 school
year, the second cohort from the 2010-11 school year, and the third cohort from the 201112 school year. I made an a priori decision to only include students in the sample who fit
all of the key research criteria including (a) enrolled in dual-language English/Spanish
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instruction for at least three years, (b) had scores from state assessment in reading, and
from the winter administration of R-CBM and Spanish-CBM, and (c) identified home
language of either English or Spanish.
The original data set of third graders contained information from 403 students.
First, I excluded 123 students from the sample for not being enrolled in the dual-language
English/Spanish program. Next, I excluded 69 students who were enrolled for fewer than
three years. The rationale for this decision was to examine students who had experienced
dual language instruction during their formative literacy development of the primary
grades. I then excluded six students for having a home language other than English or
Spanish. Finally, 10 students who had participated in reading state assessment through
the Extended Assessment rather than the OAKS test were excluded, bringing the final
number of participants to 195 students, 20 of whom spoke English as their first language
and 175 of whom spoke Spanish as their first language. The n of these three cohorts is as
follows: 77 students from 2009-10, 75 students from 2010-2011, and 43 students from
2011-12, as seen in Table 2.

Table 2
Sample Participation Cohorts by School Year
Frequency

2009-10

2010-11

2011-12

Total

n

77

75

43

195

%

39.5

38.5

22.1

100

The home language or L1 (first language) of the sample participants are illustrated
in Table 3. Only participants with an L1 of English or Spanish were included in the
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sample. Students with home languages of Russian, Mixtexcan, Zapotan, or other
languages were excluded from this study. The number of students in the sample with
Spanish as the home language (n =175) was far greater than the number of students with
English as the home language in this sample (n = 20).

Table 3
Home Language (L1) of Sample
Language

n

Percent

English

20

10.3

Spanish

175

89.7

Total

195

100

Race/ethnicity characteristics of the sample are summarized in Table 4. This
sample was predominantly identified as in the Hispanic/Latino group, with 182
participants (93.3%) counted in that group. Eight students (4.1%) were identified as
white. The final three groups represented in the sample were two (1%) students in the
Black/African American group, one (.5%) student in the Pacific Islander group, and two
students (1%) for whom race/ethnicity was unknown. No students in the sample were
listed as Asian or Native American; therefore, these groups are not included in the table.
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Table 4
Summary of Race/Ethnicity of Sample

Ethnicity

HL

n

Percent

Eng

Span

White

8

0

8

4.1

Hispanic/Latino

9

173

182

93.3

Black/African American

2

0

2

1.0

Pacific Islander

1

0

1

.5

Unknown

0

2

2

1.0

Total

20

175

195

100

Note. HL = home language. Eng = English. Span = Spanish

Finally, other key demographics of interest, including limited English proficiency
(LEP) status, gender, and special education status, are summarized in Table 5, and are
again noted by HL. As stated previously, individual student data regarding eligibility for
FARM was not available, and the actual percent of students eligible for FARM districtwide could range from 81% eligible to 100% eligible. All of the L1 English students were
non-LEP. Of the 175 L1 Spanish students, 5 entered school fully fluent in English and
were non-LEP. An additional 22 of the L1Spanish students entered school classified as
LEP, but had achieved English fluency at some point in the last two school years, and are
therefore considered reclassified LEP students. The remaining 148 students are currently
classified as LEP. This means that 97% of the students in the L1 Spanish group would be
counted as LEP in the reporting of OAKS scores (Oregon Department of Education,
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2010). Of the total 195 students in the study, nine students qualified for special education
programs (SPED), while the remaining 186 did not qualify for SPED. The gender
distribution of the sample was fairly evenly split, as 50.3% of the participants were male
and 49.7% were female.

Table 5
Summary of SPED, Gender, and LEP Status
Characteristic

HL

N

%

Eng

Span

SPED

3

6

9

4.6

Non-SPED

17

169

186

95.5

Male

7

91

98

50.3

Female

13

84

97

49.7

Non-LEP

20

5

25

12.7

Reclassified
LEP

0

22

22

11.2

Current LEP

0

148

148

76.1

SPED Status

Gender

LEP Status
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Data Collection Procedure
As the data proposed for this study came from an extant data set, I gathered
information regarding the procedures followed when the assessments were administered.
Information was provided by the district’s special education coordinator, the building
principal, the building Title 1 teacher, a sampling of classroom teachers from the
building, and a sampling of the assessors.
A group of eight paraprofessionals and three certified teachers participated in one
day of training on the standard assessment procedures for PRF the week prior to
administration. The training consisted of the written materials and video practice sessions
listed on the AIMSweb website under training materials. Training included an emphasis
on scoring rules, including how to score insertions, deletions, mispronunciations, and
self-corrections. The assessors also participated in a number of exercises designed to
develop inter-rater reliability, where all assessors would score the same student on a
video clip and then compare results. Assessors were given a script for providing
standardized directions to the students, as well as timers. In cohort one, the assessors
recorded results on paper and later transferred these data to the AIMSweb data input site.
In cohort two, assessors were provided laptops and used the browser-based scoring
option that allowed the scores to be input directly into the AIMSweb data input site. This
assessment team flooded into the primary classrooms to complete the assessment of the
all first, second, and third grade students in PRF in both English and Spanish within three
weeks. Assessors administered only the S-PRF or the E-PRF, depending on which
language was stronger for the assessor, so students had a different assessor for the E-PRF
than the S-PRF.
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The standard procedure for the assessor was to enter the classroom and quietly
call one student at a time to accompany the assessor to a station in the hallway to
complete the assessment. Administration of the PRF only occurred during class time, to
minimize distractions from hallway traffic. Classroom teachers were not involved in the
administration of the PRF measures. Administration of the measures took place over a
period of three weeks from when the first student participated until the last student was
assessed. The passages that were used in administration were the benchmark passages
that are only released to the district test administrator during a one-month window of time
in fall, winter, and spring for security reasons. Each student read the same passage of
text designated per window.
Administration of the state reading assessment, OAKS, followed the
administration procedures outlined in Test Administration Manual (Oregon Department
of Education, 2011). All test proctors were required to complete training on test
administration and security. The OAKS assessments were primarily administered in
class groups within a computer lab. Students were given chunks of time, from 30
minutes to 60 minutes, to complete the test, and were given as many additional time slots
as necessary to complete the assessment. Students were given standard directions about
reading a passage of text and then answered multiple-choice questions that followed the
text. Accommodations, such as a quieter setting or having the directions read aloud to
students, were administered on an individualized basis. No documentation of any use of
accommodations was available in the extant data set.
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Measures
The three measures used were the OAKS assessment, the AIMSweb E-PRF, and
the AIMSweb S-PRF. Students had opportunities to take the OAKS assessment three
times during the year during a fall, winter, and spring window, but may have only taken
the assessment once. The data set provided the highest score, but no information as to
when this score was obtained or if the student had taken the assessment more than once.
Rather, for the OAKS, simply the highest score was reported. In regards to the PRF
assessments in English and Spanish, all students in the sample took these assessments
three times, once in each of the fall, winter, and spring windows. Because of the
difficulty in knowing the time of the OAKS assessment, I chose to use the winter PRF
scores in English and Spanish. One major difference in the measures that were
administered is that the PRF measures were administered in a one-on-one situation,
where one adult was sitting with the student and directly scoring the student’s responses,
whereas the OAKS test is administered on the computer, where students may have very
little interaction with adults and are proceeding at their own pace.
AIMSweb PRF
The PRF assessments by AIMSweb examined in this study are known in English
as R-CBM and in Spanish as Spanish CBM. The formats of these two measures are
essentially the same, with the proctor providing standardized directions to a student
individually and the student then reading a passage aloud for one minute. Each of these
passages is of similar length and readability level.
The R-CBM passages were developed by Howe and Shinn (2002) with a group of
educators. Length of passage, number of syllables, and readability levels were controlled
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for to create as much consistency as possible across passages (AIMSweb, 2012).
Readability levels were scored across several scales, including Lexile and Fry Readability
scales, with all of the benchmark probes found to have consistency of >.92. Test/retest
reliability for R-CBM was established through a sampling of 1000 students, selected to
be representative of the national population on race/ethnicity, gender, and free and
reduced lunch status, with the test/retest correlation for all students at >.93 (AIMSweb,
2012). Shapiro, Keller, Lutz, Santoro, and Hintze (2006) examined criterion validity for
R-CBM measures by comparing R-CBM for collected data with scores on group reading
tests administered in the spring of the same grade, with all correlations significant, r >.65.
The scores for the AIMSweb PRF measures, both R-CBM in English and
Spanish-CBM, are reported in terms of the number of correct words the student read in
one minute. The total number of words read correctly in that minute is scored, and
information is provided comparing that student’s scores to aggregate and national norms
collected through AIMSweb. However, the process for selection of inclusion in the
national norms set are explained only for the English R-CBM (AIMSweb, 2002), while
norms for Spanish-CBM are not provided. AIMSweb passage fluency measures have
shown reliability both in alternate forms and in test-retest situations over four months
(Daniel, 2010). At the third grade level, the mean of reliability for the three benchmark
probes (fall, winter, spring) for the year is .94. Correlations between the adjacent probes
for test-retest reliability show fall-winter is .94 and winter-spring is .95. These statistics
of technical adequacy refer specifically only to the English versions of PRF in AIMSweb,
but the technical manual reports that similar procedures were used in developing the
Spanish measures (Shinn & Shinn, 2002).
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OAKS
The other measure in this study the Oregon Assessment of Knowledge and Skills
(OAKS) for Reading Grade 3, which is a criterion-referenced test aligned to the Oregon
State curriculum standards for the third grade (Oregon Department of Education, 2012).
At the third-grade level, text passages average 150-250 words in length, introduced by a
title and short introduction to provide context to the passage. The passage is then
followed by questions or tasks that have four possible answer choices from which the
student must select the best answer. Raw scores are converted electronically into a scaled
Rausch unit or RIT score, with indication as to whether a score meets, exceeds, nearly
meets, or does not meet the grade-level expectation. The RIT score ranges from 150-300
(Oregon Department of Education, ). During the time frame that these data were
collected, students could take the assessment up to three times during the school year
without penalty or parental permission.
Items in the OAKS test are crafted to represent diverse levels of cognitive
demand; however, all items are selected-response to passages representing literature,
informational text, and practical reading. The OAKS assessment is delivered via
computer, which enables test adaptability functions, where the difficulty of the items
changes depending on the student response (Oregon Department of Education, 2011).
The pools of test items provide a range and breadth of item difficulty, and the test pools
pull from 450-500 items (Oregon Department of Education, 2011).
Allowable resources for students, including English language learners taking the
OAKS, include additional time, the option of a quiet setting, or having directions read
aloud. In 2009, a Spanish version of the third grade level OAKS was piloted, and
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approved for limited use in the 2010-11 school year. Outside of that, all items, directions,
and response choices on the OAKS Reading test are in English (Oregon Department of
Education, 2011). Participants in this study took the OAKS only in English.
Construct validity of tests refers to the degree to which an assessment measures
the construct, or learning concept, it intends to measure. The Oregon Department of
Education (2001) reports the correlation between OAKS and the Iowa Test of Basic
Skills at .78, and OAKS and the California Achievement test at .75. Additionally, as a
criterion referenced assessment, OAKS items are carefully aligned with the state of
Oregon’s curriculum standards (Oregon Department of Education, 2011). Taken
together, these data lend credence to the construct validity of the OAKS assessment as an
indicator of overall reading skills for third grade students.
Data Analyses
Correlations were examined for the strength of the relation between scores on
PRF in English and in Spanish and scores on OAKS. More specifically, the strength of
relations between the E-PRF and OAKS, between S-PRF and OAKS, and between EPRF and S-PRF were examined. Home language, either English or Spanish, was
considered in the study as a blocking factor. In other words, correlations were examined
not only for the entire sample, but also by home language. Correlation analyses examined
whether better or poorer scores on one measure were associated with better or poorer
scores on another measure.
Sequential multiple linear regression analyses were conducted to examine the
combined association between performance on PRF in English and Spanish and
performance on the OAKS. The purpose of these analyses were to help answer the
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question in a dual-language environment, in the fourth year of instruction in two
languages, to what extent do the PRF scores in both languages do a better job of
predicting OAKS performance than either score alone? In addition, an additional
multiple regression model exploring the potential moderating effect of home language
was examined.
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CHAPTER IV
RESULTS

Prior to answering the research questions, the data were examined descriptively
both statistically and visually. Descriptive statistics included the mean and standard
deviation for student performance on each measure. Histograms were examined around
the distribution of scores for each measure and each group. The dependent variable in all
analyses was the third grade reading OAKS score. The independent variables were RCBM and Spanish-CBM, and were disaggregated by home language. To add specific
information regarding the research questions, correlations and multiple regression
statistics were used. All statistical analyses were conducted using SPSS version 20.
Descriptive Statistics
I examined the descriptive statistics of means, standard deviations, and minimum
and maximum scores for the entire sample. As stated earlier, I made an a priori decision
to only include students in the sample who fit all of the key research criteria including (a)
enrolled in dual-language English/Spanish instruction for at least three years, (b)
identified home language of either English or Spanish, (c) had scores from state
assessment in reading, and from the winter administration of R-CBM and Spanish-CBM.
Descriptive statistics for the total 195 student sample are displayed in Table 6. It
is notable that the scores on the S-PRF had a lower mean and maximum for both the L1
English group and the L1 Spanish groups. The means of the OAKS scores, which is an
English assessment, are perhaps less surprising, with the L1English group having a
higher average score, M = 212.85, than the L1Spanish group, M = 203.75. Note that the
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means of the E-PRF and S-PRF are about the same for the L1 Spanish group (E-PRF M
=72.35, S-PRF M = 73. 96), while the means of the E-PRF and S-PRF scores are very
discrepant for the L1 English group (E-PRF M = 92.65, S-PRF M = 59.35).
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Table 6
Descriptive Statistics of Assessment Results
Sample
Total

L1 Spanish

L1 English

Assessment

n

Min

Max

M

SD

OAKS

195

177

234

204.69

10.02

R-CBM

195

6

207

74.44

31.77

Spanish-CBM

195

2

162

72.46

24.01

OAKS

175

177

234

203.75

9.74

R-CBM

175

6

207

72.35

30.70

Spanish-CBM

175

2

162

73.96

23.52

OAKS

20

200

232

212.85

8.84

R-CBM

20

37

159

92.65

35.86

Spanish-CBM

20

4

106

59.35

24.81

To better understand the distribution of the scores of the total sample, the score
distribution in a visual format was examined using histograms. Though none of these
distributions show a perfectly bell-shaped curve, all three distributions are approximately
normal. These figures are found in Appendix A.
Understanding of the AIMSweb PRF scores may be difficult without additional
context. To support understanding of these descriptive statistics, I compared the means
of the total sample to the AIMSweb published norms (AIMSweb, 2012). These norms
are taken from winter of third grade, the same time period as the sample data, and are
!
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displayed in Table 7. The mean of this study’s sample for Spanish CBM, M = 72.46, is
almost identical to the national norm for this measure published by AIMSweb, M = 73.
However, in regards to the E-PRF assessment, R-CBM for this sample has a mean that is
24 correct words per minute lower than the published AIMSweb norms (M = 74.44 and
M = 97 respectively). Considering that the majority of the participants in this sample
were English language learners may play into the difference in these means.

Table 7
Comparison of Sample to AIMSweb Norm Table
Measure

Sample M

Sample n

AIMSweb M

AIMSweb n

R-CBM

74.44

195

97

69394

Spanish CBM

72.46

195

73

1644

Inferential Statistics
Linear correlations and multiple regression analyses were conducted to answer the
research questions. Specifically, the correlations of R-CBM and Spanish CBM with each
other and with the OAKS were examined for the full sample as well as comparing these
relationships between students’ whose home language was English to those whose home
language was Spanish. In addition, a sequential multiple regression was conducted to
examine the question of whether adding an interaction between home language and PRF
increased the of state assessment results within a dual-language context.
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Correlations
Correlational analyses helped to answer the first three research questions: (1)
what is the relation of E-PRF to S-PRF? (2) what is the relation of E-PRF to state
assessment in English reading for both L1 English and L1 Spanish students? (3) what is
the relation of S-PRF to state assessment in English reading for both L1 English and L1
Spanish students?
To investigate if there was a statistically significant association between each
variable, linear bivariate correlations were computed. Table 8 summarizes those
Pearson’s correlations using two-tailed significance tests for the total sample, as well as
home language-based subsamples. The correlations were significant between all
measures for the total sample, p < .001. The correlation between Spanish reading fluency
and OAKS performance was lower than the English reading fluency and OAKS for the
total sample. Of particular interest in the correlation results are the E-PRF relation to
OAKS scores for both the L1 English and the L1 Spanish groups. Both groups show a
strong relationship, r > .6, and for both groups this relation has statistical significance, p
< .001.
!
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Table 8
Correlations Between Measures
OAKS
Total n = 195

L1 English n = 20

L1 Spanish N = 175

English PRF

.626***

Spanish PRF

.427***

English PRF

.623**

Spanish PRF

.393

English PRF

.608***

Spanish PRF

.519***

Eng PRF

.651***

.593**

.729***

*** p <.001, **p <.01

The relation between S-PRF and E-PRF is also notable. For all students, this
relation is strong, r = .651, p < .001. A visible representation of this relation is shown in
the scatterplot, Figure 1. This shows a high positive correlation between reading fluency
in English and Spanish for the participants in this study. The relation of S-PRF to OAKS
is positive for all students, though the results differ somewhat by home language. For L1
Spanish students, the correlation is even stronger than for the whole sample, r = .729 and
is statistically significant at p < .001. The relation for L1 English students is slightly less
strong than it is for all students, r = .593, but is also statistically significant (p < .05).
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Figure 1
Relation of E-PRF and S-PRF Scores by Home Language

The relation of E-PRF and S-PRF results can also be examined by cohort year.
Figure 2 shows the distribution of the correlation for students in each year of data
collection 2009, 2010, and 2011. The most significant outliers in correlational scores all
appear to be from the first year of data collection.
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Figure 2
Relation of E-PRF and S-PRF Scores by Cohort Year

Multiple Regression
A sequential multiple regression was run to investigate the following two
questions: (4) how well do E-PRF and S-PRF predict performance on English OAKS and
(5) does the interaction of home language and PRF increase the ability to predict OAKS
achievement within a dual-language context? In running the regression, OAKS was the
dependent variable, and the independent variables were considered in the following
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order: (a) E-PRF, (b) S-PRF, (c) home language, and then (d) the interaction of home
language with both types of PRF.
Regression results. The results of the regression analysis are displayed in Table
9. Results indicate that E-PRF was predictive of OAKS performance in Model 1, and it
was statistically significant at p < .001. Beta coefficients frame understanding of the
slope of change of the variables’ interaction, and the standardized beta coefficients allow
comparison of the variables in a scale-free context. The standardized Beta coefficient for
English PRF, β = .626, may be interpreted such that every time the E-PRF score is
raised by one standard deviation, .626 of the standard deviation of OAKS score would
also increase. This coefficient is significant, p < .001. However, adding the variable of SPRF in Model 2 did little to increase the power of the model, with the change to R2
showing that only an additional .001 of the variance is explained through the addition of
this variable, and this was not statistically significant. The variable of home language r2
does provide some additional strength to the model, with β= .208, p < .001 and does
provide some more explanation of variance, with r square change of .033, p < .05.
Factoring in the interaction between HL and PRF did not add to the power of the model,
with a Beta coefficient of β= -.106, and Δ R2 of only .002. The constant, or intercept, is
the expected value of the independent variable when the value of all the independent
variables is zero. In this case, the constant would identify the OAKS score for a student
who had a score of zero on both the E-PRF and S-PRF assessments. There are no scores
of zero for several of the dependent variables in this data set. Therefore, the constant for
this regression is not interpretable and is not reported Table 9.
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Table 9
Model Summary
Step and predictor variable

Β

SE Β

β

R2

Δ R2

Step 1:
E-PRF

.198***

.018 .626

E-PRF

.191***

.023 .604

S-PRF

.014

.031 .034

E-PRF

.155***

.025 .491

S-PRF

.061

.033 .146

6.845***

2.024 .208

.392***

.389***

.393***

.001

.427**

.034**

Step 2:

Step 3:

Home Language (HL)
Step 4:
E-PRF

.155***

S-PRF

.067

Home Language (HL)

10.797

.028

.493

.036 .160
5.549

.328

HL Interaction with S-PRF

-.007

.067 -.022

HL Interaction with E-PRF

-.054

.095 -.106 .429

.002

*** p <.001, **p <.01

Collinearity and constant issues. As multiple regression is a statistical analysis
to predict the values of one variable on the basis of several other variables, it is important
to analyze the independent variable for multicollinearity. Collinearity, which describes
the degree to which two variables are redundant, is problematic in regression analyses
because it may make the results difficult to interpret. Variables that have above a .90
correlation are likely too closely related to be viewed as independent variables in a
multiple regression analysis. As evidenced in Table 8, the correlations among the first
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two independent variables (E-PRF and S-PRF) are not > .90. The last variable of the
interaction between home language and PRF would be expected to show indications of
collinearity because of the nature of interaction variables.
Tolerance and variance inflation factor (VIF) were also examined for indications
of excessive collinearity. Under this lens, as well, there were no indicators of concern,
with the exception found in the combined factor variables, which is expected. Tolerance
levels, where values closer to one indicate the least concern with collinearity, ranged in
the first three models from .594 to .821. The last model in the multiple regression
included the combined variables of home language and PRF, and tolerance levels
dropped to .075 and .088, but again with the nature of combining variables this is not
surprising. VIF indicators were all less than 2.0 in the first three models, with only the
HL and HL PRF combined variables in model four rising to 13. Therefore, issues of
collinearity appear unlikely to have influenced the regression results.
Summary
The descriptive statistics, correlational analysis, and multiple regression model all
illuminated points that will be important to examine. The mean of the total sample in this
study on the S-PRF (M = 72.46) is similar to the national norm for Spanish (M = 73);
where as the mean of the sample in this study on the E-PRF (M = 74.44) is lower than the
national norm for English (M = 97). Additionally, the means of the English and Spanish
PRFs are about the same for the L1 Spanish group (E-PRF M =72.35, S-PRF M = 73. 96),
while the means of the English and Spanish PRF scores are very discrepant for the L1
English group (E-PRF M = 92.65, S-PRF M = 59.35).
The correlation coefficients indicated a strong relation between the E-PRF and
!
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OAKS for all students, r =.626. This relation held whether the students’ first language
was English, r = .623, or Spanish, r = .608.

The correlation coefficients between S-PRF

and OAKS in the total sample would still be considered moderate, r = .427, but results
for the L1 English subsample showed a slightly weaker correlation, .393, while the
relation was stronger for L1 Spanish students, r =.519. PRF was strongly positively
correlated between English and Spanish for all students (r = .651*** ) and L1 English
students (r = .593** ) , though again it was stronger for L1 Spanish students (r =
.729***)
The model used for the sequential multiple regression analyses revealed that EPRF was the strongest variable in predicting achievement on OAKS. Specifically, adding
S-PRF scores did not increase the predictive power of the model. Home language of the
student did provide additional information to the prediction of student performance on
OAKS. Moreover, the interaction of HL and PRF in both languages did not increase the
power of the model.
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CHAPTER V
DISCUSSION
The results of the study are discussed here with respect to the research questions
and in the context of current understandings of assessment of reading skills within a duallanguage context. In the following sections, I (a) review findings from the current study,
(b) connect findings to previous research (c) address the limitations of the study, and (d)
consider implications for future research.
This study was conducted to gain information about the assessment of reading
skills at the third grade level within a dual-language English/Spanish context and focused
on several research questions all to be considered within that instructional framework.
The usefulness of CBMs increases when skills being measured are related to performance
on state assessments (Good et al., 2001), and little has been explored about the validity of
interpretation of CBMs in a dual-language context. More specifically, in light of the
increasing use of CBMs in schools as tools to assess students’ reading abilities and as
predictors of achievement on state reading tests, it is important to understand their
relevance to specific groups of students and particular instructional models. The
complexity of language acquisition, and how language proficiencies interact with literacy
development, requires specific examination of the validity of assessment tools within that
context.
Summary of Findings
The results of this study provide information on all of the research questions
explored. In answer to the first research question focusing on the relations between EPRF and S-PRF, findings from the current study suggest that PRF in English and in
!
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Spanish are highly related in a dual language context. PRF scores across English and
Spanish were strongly correlated for all students participating, but this relation was
strongest for students who were L1 Spanish students. In answer to the second research
question regarding the relations between E-PRF and performance on a state
accountability test of reading, E-PRF was a strong predictor of performance on OAKS
reading assessment for all students in the dual language program. Of particular note was
the strength of this relation for L1 Spanish students. In contrast, S-PRF was less strongly
correlated to OAKS scores than was E-PRF for all students, even though it was a stronger
predictor for L1 Spanish students than it was for L1 English students. In answer to the
third research question regarding the degree to which S-PRF might additionally predict
state test performance beyond what E-PRF predicted, the current study did not reveal any
such additional predictive power. Finally, in relation to the fourth research question
focused on whether students’ first language might affect the relations between E-PRF and
state test performance or S-PRF and state test performance, again findings suggested that
no such differential relations. The interaction between home language and PRF scores
did not enhance the prediction of OAKS scores. In sum, the current findings suggest that
E-PRF is equally predictive of state test performance for all students’ regardless of
whether their L1 is English or Spanish.
Connections to Prior Research
Understandings of English PRF
In this study, PRF in English is shown to be a strong predictor of performance on
state reading assessments at the third grade level for students who are enrolled in a duallanguage English/Spanish program regardless of whether their home language was
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English or Spanish. These results were supported both by correlational and multiple
regression analyses. E-PRF was the strongest indicator of performance on the OAKS
assessment in this study and was not moderated by the student’s first language.
Reading fluency is perhaps the most widely researched CBM. Study findings have
consistently shown strong correlations between the scores on one-minute PRF measures
and performance on state assessments (Baker et al., 2008; Silberglitt et al., 2006; Wood,
2006), though the context of these studies focused on monolingual English speakers.
Reschly et al. meta-analysis findings showed a correlation for E-PRF to state assessment
at .77, and this study had correlation of E-PRF to state assessment at .626. Though the
correlation of this study is slightly weaker, it is consistent with previous findings of EPRF, providing evidence that E-PRF scores are useful tools in predicting reading
achievement on state assessments within a dual-language context as well.
English PRF for ELLs. Of particular note in these findings is the strength of the
relation between E-PRF and the state reading assessment for students whose L1 is
Spanish. The results of this study indicate that E-PRF is a strong predictor of
achievement on state reading tests for students whose L1 is Spanish and who are
receiving literacy instruction in a dual language context. As clarified previously, all but
six of the L1 Spanish students in this sample are considered to be LEP status or ELLs.
This means that though not all of the L1 Spanish students are ELLs, 97% of the students
in the L1 Spanish group are ELLs, and allows us to at least consider the results of the L1
Spanish group in relation to previous research with ELLs. The number of LEP students in
this study was large in comparison to most previous research. For example, Crosson and
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Lesaux (2009) examined results for 76 students, all of whom where ELLs, whereas Wiley
and Deno (2005) examined results for 29 ELLs within their research.
As stated previously, the majority of research examining the predictive validity of
PRF to other reading comprehension measures has not focused on students who are
ELLs. Researchers that have examined E-PRF for ELLs have found mixed results. There
are some studies that found strong connections between reading fluency and
comprehension measures for ELLs (e.g., Wiley & Deno, 2005), while others
demonstrated that this connection was not robust for ELLs (e.g., Crosson & Lesaux,
2009). The third grade results of the Wiley and Deno noted a correlation of .61 for ELL
students, which is consistent with the results of this study, .608 for the Spanish L1 group
which is majority ELL. Crosson & Lesaux’s study, found text reading fluency correlated
at .619 to reading comprehension which also appears consistent with the findings of this
study, but Crosson & Lesaux also found that English reading fluency was less predictive
of reading performance than other variables when examined within a hierarchical nested
regression. This latter finding has no correlate in this study because additional measures
were not available.
English PRF for L1 English in Dual-Language Context. Another notable
result of the current study is the E-PRF correlation to OAKS for L1 English students.
Although the relation of E-PRF to broader measures of reading performance has been
well documented (Reschly et al., 2009; Sibley et al., 2001), none of these studies have
looked at L1 English students in a dual-language instructional context. The students in
this study had the majority of their literacy instruction in Spanish for their four years of
school enrollment, yet the mean for this subgroup sample on the R-CBM was 92.65
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cwpm, which is very close to the mean for the national norm sample published of 97
cwpm for the winter of third grade for the CBM used (AIMSweb, 2012). In the dual
language program studied, explicit instruction does occur in English literacy, but
significantly less instructional time is spent in English for students in this program than in
a typical school in the United States. On average, L1 English students enrolled in duallanguage instruction in this study performed at similar levels to national averages for
students on E-PRF.
Understandings of Spanish PRF
Spanish reading fluency was a moderate predictor of performance on the OAKS
reading assessment in English within a dual-language context. The positive correlation of
S-PRF to OAKS may be interpreted as having moderate predictive validity in considering
performance on OAKS. However, it may be that the reason that Spanish is correlated to
OAKS is its relation to E-PRF. E-PRF is correlated to OAKS for all students, and once
the E-PRF to OAKS relationship is controlled for, performance on the S-PRF had no
additional power to explain the OAKS score.
One way to consider the findings of this study is to understand if one started with
S-PRF information as a predictor of OAKS performance, there would be some predictive
power. The prediction would become much stronger, however, if E-PRF scores then
added into the calculation. However, the reverse would not be true. If one started with
E-PRF to predict OAKS, adding in S-PRF would not make it a stronger predictor, as was
demonstrated in the multiple regression model. These findings may reinforce the results
of Baker et al. (2010), who found that reading fluency scores were a strong predictor of
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reading performance in the same language but not cross languages in a dual language
setting.
The examination of validity of interpretation of S-PRF scores is still a fairly
emergent field, in comparison to that of E-PRF scores, though several significant studies
in the last seven years have provided strong information (Baker, Cummings, Good,
Smolkowski, 2007; Baker, Park, & Baker, 2010; Dominguez de Ramirez & Shapiro,
2006, 2007). Findings on Spanish CBMs have shown some promising results, but have
by no means consistently indicated that Spanish CBMs may be validly interpreted in
terms of predictive validity on Spanish reading outcome measures. In fact, questions
have been raised as to the application of CBMs for native Spanish speakers (Escamilla,
1994), while other studies have underlined the importance of Spanish CBMs being
developed in ways that are consistent with the structure of Spanish rather than
translations of English measures (Alonzo et al., 2008; Rhoades, 2009). The results of the
current study are limited in value towards this developing further understanding on the
value of S-PRF in predicting overall reading performance in Spanish as the design did not
include an outcome measure in Spanish.
One finding across the research regarding reading fluency in Spanish is that the
average number of correct words per minute in Spanish is lower than the average number
of correct words per minute in English (de!Dominguez de Ramírez & Shapiro, 2006;
Sandberg & Reschley, 2012). The current study partially corroborates such findings: L1
English speakers demonstrated this pattern with a slower mean S-PRF rate than E-PRF
rate. However, L1 Spanish speakers read at essentially the same rate in both languages.
Of note is the fact that L1 language speakers were nearest the normative mean rate for
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their first language, but not their second. For example, the L1 Spanish mean for S-PRF in
winter was almost identical for the national average for AIMSweb Spanish reading
passages in winter (AIMSweb, 2012) and the IDEL reading passage for winter
benchmark recommendation (Baker et al., 2007), but L1 English speakers were well
below these national averages. As stated by Good et al. (2007) “Spanish has, in general,
longer words than English. Therefore, a child may read fewer words in one minute in
Spanish than in English, although he/she may have recognized the same number of
syllables in words when reading a passage” (p. 3). The results of this study may reinforce
the idea that the morphographic differences between Spanish and English, have
implications for reading fluency expectations for L1 English speakers, including
understanding that the fluency scores that indicate proficiency in Spanish may be lower
than those that indicate proficiency in English. Without further detail on the development
on the AIMSweb passages, it is unclear how to interpret the inconsistent results for L1
Spanish speakers. Future research will require far greater transparency regarding the
nature and development of passages for PRF measures for the true mechanisms
underlying these findings to be understood.
The question of the relation of S-PRF to OAKS has several different variables
involved in it. The results of this study indicate that scores on S-PRF do have a moderate
relation to OAKS scores. As demonstrated by the multiple regression, E-PRF scores are
clearly a stronger predictor of OAKS English reading performance, whether the student’s
first language is English or Spanish. Therefore, in a dual-language context, E-PRF would
be the preferred assessment tool for understanding and program planning in the area of
meeting state reading benchmarks in English.
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However, it is critical to consider other uses for S-PRF scores in a dual-language
context, where the long-term goal is that students will perform at high levels of academic
proficiency in both English and Spanish (Collier & Thomas, 2004). In such a context,
teachers need tools to support the Spanish reading development of all their students. SPRF may be a time-efficient way for teachers to gain information regarding students’
overall performance of reading in Spanish and to inform their instruction, as has been
established in English (Crawford, Tindal, & Steiber, 2001; Fuchs & Fuchs, 1986). For
schools adopting an RTI approach to identify students early for any necessary additional
supports in developing Spanish literacy, S-PRF may be a useful tool (Baker et al., 2007;
Espin, Shinn & Busch, 2005; Kaminski & Good, 1996).
In fact, there is evidence that it may be even more critical to pay attention to
Spanish literacy development than English reading in a dual-language context. Proctor et
al. (2010) found evidence that within a dual-language context, L1 Spanish students who
received Spanish language instruction were losing Spanish literacy skills relative to
overall literacy growth rates. The researchers stated, “Heritage language loss is described
as paradoxical because Spanish and English reading skills are intertwined and biliteracy
is associated with better economic opportunities for Latino/as in the U.S. job market” (p.
1). Knowing that monitoring the progress of skills is one of the most effective ways to
have educators attend to a particular subject (Fuchs & Fuchs, 1986), having tools to
monitor Spanish reading development frequently and effectively may be critical to longterm outcomes of bilingualism.
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Understandings of PRF Cross-Linguistically
Proctor and Silverman (2011) point out the difficulty of interpreting literacy
assessments within a dual-language context because of the inherent confounding of
literacy and language acquisition happening simultaneously. The strength of the relation
between reading fluency in English and Spanish in this study is notable. One may
consider the theoretical framework of linguistic interdependence, as espoused by
Cummins (1991). In this theory, underlying proficiencies of language and literacy are
most easily developed in the child’s first language and, once mastered, are likely to
manifest in additional languages learned. Linguistic interdependence provides the
rationale for the pedagogical approach to supporting ELLs through developing literacy in
home first language first, as a vehicle to building stronger English literacy skills in the
future. The strength of the relation of PRF in English and Spanish in this study may
support the linguistic interdependence theory in that students who tend to be proficient
readers in English also tend to be proficient readers in Spanish within a dual-language
context.
Though there are many similarities between the linguistic structures of Spanish
and English, Spanish is a much more transparent orthography than English, with regular
syllable sound relations that are consistent (Baker, 2010). So, when students are learning
within a dual-language context, what might be the expected influence of the orthographic
differences on reading fluency? There is evidence from research with bilingual adults
that indicates readers’ sensitivity to L2 orthographic regularity is influenced by the
orthographic structures in their native (L1) language (Koda, 1996; Wang & Koda, 2007).
This understanding could indicate that it may be more difficult for L1 Spanish students to
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decode English accurately than for L1 English students to decode Spanish accurately.
The L1 Spanish students in this study did have an E-PRF mean (i.e., 72.43 cwpm)
significantly below the national norm mean for E-PRF (i.e., 97 cwpm). Orthographic
challenges could play a part in this, though without a Spanish outcome measure to check
the reverse inference, this claim is weak at this time, and could be more related to levels
of English language acquisition.
The strength of relation between E-PRF and S-PRF was strong across all students,
but it was strongest for L1 Spanish students. There are a number of plausible
explanations for such a finding. For example, the contextual factors of this study’s setting
may underlie this finding. Despite the large number of L1 Spanish students, this data set,
as with almost any data set in the United States, came from a school where English is the
only official language and the language of power (Proctor et al. 2010). Within this
setting, students are learning within a broader context of culture that is dominated by
English. The media and culture outside of the school and town portray English as the
language that will provide opportunities. Goldenberg and Gallimore (1991) discussed the
important role of parental support in the early literacy development of Hispanic bilingual
students, and families may emphasize development of English as more important than
Spanish to enable their children to have full opportunities in the United States. It is likely
that a study of similar design conducted in a dual-language context in a school in Mexico
or Spain may have a different outcome, simply due to the greater cultural context.
Alternatively, the particular context of learning within a dual-language program may
confer value to the language through the programmatic structures and values in place, as
well as the instructional time spent in each language.
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Finally, this study examined the interaction of reading fluency and home language
to see if the prediction of state test performance based on PRF depended to any extent on
students’ home language. The results of this study did not show the interaction of home
language and reading fluency as adding any additional benefit to the predictive ability of
E-PRF in relation to outcomes on state reading assessments. This finding held true
regardless of whether the students’ home language was English or Spanish. It is possible
that the relative similarities between English and Spanish are connected to this result, in
alignment with the contrastive analysis work of Melby-Lerväg and Lerväg (2011). A
study conducted in a dual-language context with two languages that were more
structurally disparate, such as English and Hebrew, might find more predictive value
from looking at the interaction of factors. Alternately, the fact that reading fluency and
home language did not moderate the predictive ability of E-PRF to OAKS, may be
related to levels of language acquisition. Students in this sample have been immersed in
the learning of both languages for at least three years. It is possible that for students who
are in the earlier stages of acquiring a language, the interaction of E-PRF and home
language for students may be a more important factor for educators to examine.
Understandings of the Dual-Language Context
As stated previously, the quantity of studies of PRF for ELLs and of PRF in
Spanish are small. What further complicates the interpretation of these findings in
relation to previous studies are the vast variations in instructional and research variables.
For example, connections can be made to the Crosson and Lesaux (2009) study, because
their work focused on the relation of PRF to reading comprehension in English for L1
Spanish students who had received some dual-language instruction. However, their study
!
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examined the results for fifth grade students, who were instructed in Spanish and English
in an model that was 80/20 (80% of the day in English, 20% of the day in Spanish) by
fourth grade, and no Spanish instruction in fifth grade. Though the socio-economic
variables of the Crosson and Lesaux (2009) study were similar to this study, the grade
and instructional differences make it difficult to draw strong comparisons between the
two.
The work of Wiley and Deno (2005) focused on students who were ELLs in both
third and fifth grade. In this study, 80% of the ELL participants’ first language was
Hmong, 13% was Somali, and 7% was Spanish. Given the work of Melby-Lerväg and
Lerväg (2011) positing that the levels of linguistic transfer co-varies with the structural
similarities of the language, the results of Wiley and Deno’s study may not be strong
comparators to the results of this study. Additionally, there is no information given as to
the instructional context in regards to L1 instruction or dual-language models if any in the
Wiley and Deno (2005) providing even less variables to match with the current study in
regards to interpreting results.
The Dominguez de Ramírez and Shapiro studies (2006, 2007) provided some
information regarding instructional context. Students in these studies were enrolled in a
transitional bilingual program, meaning some L1 instruction in Spanish was provided
until students were fully fluent in English. This goal is quite different then the goal of a
dual-language program that aspires to students achieving high levels of literacy and
academic competence in two languages. Additionally, the!Dominguez de Ramírez and
Shapiro studies (2006, 2007) contained 68 L1 Spanish students from grades one through
five, so these results are not necessarily aligned with the results of this study which only
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examined third grade. Dominguez de Ramírez and Shapiro (2006, 2007) compared the
results of L1 Spanish students to L1 English students, but unlike this study, none of the
L1 English students in their research were enrolled in a dual-language context.
In summary, the body of research in regards to PRF with ELLs and in Spanish is
still in the neophyte stage in comparison to E-PRF for the general population, and at this
point indicates more questions than answers. Replication of studies which control for
important variables such as grade level, levels of English acquisition, and instructional
context are needed to establish guidance for teachers and educators as the demographic
and language goals of schools shift to include more students who are learning or
influenced by a second language.

Study Limitations
There are a number of limitations to interpreting the results of this study. These
limitations include (a) statistical conclusion, (b) internal factors of ambiguous temporal
precedence and confounding constructs, and (c) external validity concerns around the
generalizability of the results. The most significant of these limitations are the
intertwined constructs of language acquisition and literacy development, as well as
generalizing these results from such a specific setting to the broader population.
Statistical Conclusion Validity
The size of the sample in this study was 195 students, 175 of whom were L1
Spanish speakers and 20 of whom were L1 English speakers. This sample size,
particularly for L1 English students, must bring caution to the interpretation of the
!
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statistics. The indicators of power for the L1 English students were affected by the size
of the sample, and this likely decreased the significance of results for this group.
However, the sample size of L1 Spanish speakers is fairly robust, when considered in the
context of previous CBM inquiry, which has contained few research studies focusing on
PRF for ELLs.
Internal Validity Issues
There are two important internal validity issues to consider in interpreting the
results of this study. First, consideration must be given to ambiguous temporal
precedence. For instance, this involves the lack of clarity as to when the OAKS reading
assessment was taken during the school year. Students had three opportunities to take the
OAKS reading assessment, and only the highest score was reported in the data set. This
lack of information about timing of the scores from OAKS provides a threat to the
validity of interpretation of the PRF scores from the winter as predictors of OAKS
performance. For example, a student may have passed the OAKS test in English in the
fall, and then improved her PRF score in Spanish significantly by the winter. To reduce
this limitation, a study could be designed where the testing windows were specified, such
as using a fall PRF score and a spring OAKS score.
The second internal validity issue inherent in this study is that of confounding
constructs of language proficiency and reading performance. All students whose first
language was Spanish were considered in the HL Spanish group. The analyses did not
attend to different levels of English language proficiency and how those levels of
language proficiency may impact reading ability in both languages. Though language
acquisition takes an average of four to seven years (Collier, 1989), this span shows that
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the amount of time for each student to fully acquire a second language will vary greatly.
For example, the validity of interpretation of PRF scores in English for a student still at
the emergent stage of English acquisition would be inherently different than the
interpretation of PRF scores for a student who is almost fluent in English. For some
students, the PRF scores in Spanish may be a much stronger indicator of their overall
skill development in literacy, though the study did not show this to be true in general. As
students in the dual-language context at the primary grades are, by definition, learning
how to be literate and how to be proficient in a second language simultaneously, these
constructs are confounded.
External Validity Issues
Issues with the generalizability of the results of this study are perhaps the most
critical factors to consider in the context of validity. The strength of the relation between
E-PRF and OAKS for the ELLs in this study is notable. However, the experience of the
ELLs in this study may not be typical of most students who are learning English in
schools currently. That is, most ELLs are not instructed in a dual-language context,
where literacy is being developed in their L1 first to allow the transference of those skills
more readily into English as described by Gonzalez (1986). The results for ELLs who
are instructed in English may or may not be similar to the results of the ELLs in this
study, who were instructed in a dual-language context.
In addition, one must consider the generalizability of results of this study to other
dual-language contexts. Great variance exists in dual-language contexts instructionally:
in the amount of instructional time in each language, in the pedagogical methodologies
employed, and in other variables that may impact school performance (Collier &
!
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Thomas, 2004). These considerations, along with the variability of experience and
background knowledge inherent in each language learner (Genessee, Paradis, & Crago,
2004), suggest caution in generalizing the results of this study to other educational
situations.
Attention must be given to the unique community setting from which these data
were gathered. The community is within the United States where the official language is
English. This statement is not without significant historical and political implications.
Historically, a number of movements have fought to maintain English as the sole
language of the United States, with specific hegemonic intent (Lee, 1996). This national
reality may impact the effectiveness of long-term dual-language programs, where English
is recognized as the language of power in the country. Within that context, Spanish may
never have the inherent importance to students instructionally. Within this national
context, the community from which these data were gathered was comprised of primarily
Spanish-speaking residents. Here, children may have a unique juxtaposition of language
influences, with English as the national language of power and Spanish as the language
that children hear most often around them in their daily lives. Interpretation of the results
of this study must attend to the uniqueness of the linguistic and cultural influences of the
setting.
Implications
The strong correlation between E-PRF and OAKS at third grade for all students in
this study within a dual-language instructional context and the strong connection between
E-PRF and S-PRF reinforce the importance of oral reading fluency. This information is
notable in regards to the ELL group. However, this study raises many more questions
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about assessing primary reading in a bilingual English/Spanish context. Based on my
findings and the findings of prior research, I would propose several follow-up research
projects to answer the following questions:
•

Is PRF in English and Spanish predictive of reading achievement measures in
Spanish in a dual-language setting?

•

Is PRF in English more predictive of reading achievement in English in a duallanguage program than in an English immersion program for ELLs?

•

How does the predictive validity of E-PRF for ELLs covary with the students’
level of English language acquisition?

•

Does the predictive validity of E-PRF in a dual-language context covary with the
level of structural similarity of the second language to English?

•

Does the predictive validity of E-PRF in a dual-language context change at grade
levels other than third grade?

The first study proposed would be similar to this study, but with a Spanish
reading summative assessment as the dependent variable. It is important to establish
whether the value of PRF as a proxy for overall reading levels that has been established
in English, at least at the primary grades (Reschly et al., 2009), is an equally strong
indicator in Spanish. Because of the more regular and predictable structure of the
Spanish language, there is an increasing chance that the scores of reading fluency
assessments could provide false positives. In other words, a student may more regularly
decode text without familiarity with meaning behind the words in Spanish. Baker et al.
(2010) did find S-PRF to be a predictor of scores on other reading assessments in
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Spanish, but confirmation of these findings is important. It would be instructive to
conduct a study where one could have enough sample size power to effectively examine
the predictive validity of S-PRF in regards to a Spanish reading summative assessment,
such as the Aprenda, and look at these results for both L1 Spanish and L1 English
students.
Another future research project suggested by the results of this study is to
compare the validity of interpretation of E-PRF scores for ELLs who are in duallanguage programs with those of students who are in English immersion programs.
Studies focusing on interpreting E-PRF scores for ELLs have shown differing results
(Crosson & Lesaux, 2010; Wiley & Deno, 2005), and it is possible that controlling more
explicitly for instructional models may help to explain these differences. Basing study
questions in the theoretical understandings of language acquisition referenced in this
paper of Cummins (1979) and Durgunoğlu (2002), it is possible that E-PRF may be more
predictive for ELLs who have had literacy developed in their first language than for ELLs
who have had English immersion since kindergarten. Recently, Baker, Park, Baker,
Basaraba, Kame’enui, and Beck (2012) examined this question with 214 ELL students in
the primary grades, finding that students who were developing literacy in Spanish
benefited over students who were enrolled in English immersion programs.
Additionally, developing more understanding of the how the value of PRF
covaries with the level of language acquisition would be extremely valuable, and
information could be gained by examining these data by the level of English acquisition.
This understanding would allow educators to better interpret the results of these
assessments within a broader context for each student who is learning a second language.
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Alonzo et al. (2010) found the levels of English acquisition affected the validity of
interpretation of early literacy measures, and Crosson and Lesaux (2010) found that the
value of reading fluency is strongly mediated by L2 oral language proficiency. Issues of
disproportionality of ELLs in programs such as special education (Figuero, 1990) may be
rooted in applying assessment interpretations in the same way for these students as for the
majority population. E-PRF is a tool being used with increasing frequency in schools,
and the population of students who are ELLs is increasing. Providing teachers with
understanding of how this tool may or may not provide valid interpretations of overall
reading progress while students are learning English is critical.
In this study, I looked at reading assessment in a dual-language context of English
and Spanish. Would the implications of PRF score use be different for students who
were learning languages that were more structurally diverse than English and Spanish?
Melby-Lerväg and Lerväg (2011) looked at cross-linguistic literacy performance for
students learning bilingually and found that the more similar the two languages are, the
stronger the relations will be when literacy skills are assessed across both languages.
More specifically, their findings indicated that more cross-linguistic transfer in decoding
involving similar alphabetic structures. However, their measures of decoding were not
reading passages of connected text. Conducting a study similar to this one, with a
comparison of PRF outcomes in dual-language programs between English/Spanish and
English/Chinese, for example, could bring additional understanding to the value of this
theoretical lens.
Finally, this study only examined the results of PRF scores in English and
Spanish, and their relation to OAKS reading assessment, at the third grade level. Would
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these results be different at different grade levels? Differing strength of PRF when
considered at higher grade levels would be consistent with the findings of Yovanoff et al.
(2005) and Megert (2010), who found that vocabulary measures may be increasingly
stronger indicators of overall reading performance after the fourth grade. However,
vocabulary may have a unique consideration for ELLs. Genessee et al. (2004) note that
vocabulary lags behind other indicators of language acquisition and relying on
vocabulary measures for ELLs may provide less accurate information about language and
literacy development. Conversely, E-PRF at grades one and two may possibly be less
strong indicators of performance on state assessment at the third grade level for students
in dual-language programs due to the lack of instructional time in English. As discussed
earlier in this paper, full acquisition of a second language is expected to take a minimum
of four years (Collier, 1989). Students enrolled in dual-language programs will only have
participated in two years of instruction when they are in the first grade, and three years of
instruction when they are in the second grade. Therefore, it may be that, though the EPRF scores were strong indicators of OAKS performance for ELLs in this study, this may
not hold true at the first or second grade level. Thus, more specific study as to the
strength of E-PRF for ELLs at varying grade levels may be important.
Conclusion
The number of children who are developing literacy in two languages is
increasing. This is due to a combination of demographic shifts in the United States with
an increasing number of children speaking Spanish in the home (U.S. Census 2006), the
demand for language proficiency in the context of an increasingly global economy,
(Human Resources Development Group, 2013), and the mounting evidence that
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intentional bilingual education results in strong benefits for the children involved in terms
of cognition and long-term academic gains (Bialystok, 2011; Thomas & Collier, 2004).
As the benefits of bilingualism are better understood, there has been an increase in the
number of schools offering dual-language programs, where the goals are high levels of
literacy in both languages. By far, the most common languages engaged in these duallanguage programs in the United States are English and Spanish.
Simultaneous to the rise in dual-language programs, schools are now held to high
standards of accountability measured primarily through the results of state assessments.
The outcomes of these assessments have implications at the student, school, and district
level. Ensuring that students are reading proficiently at the third grade is considered a
key benchmark at all levels, as a difficulty with reading proficiency at third grade has
been linked to widening the achievement gap. PRF assessments have emerged as
important tools for educators to help identify any students who may need additional
supports to meet those critical state assessment benchmarks at third grade.
Educators and policy-makers may find the results of this study useful for several
reasons. First, this study yielded evidence that E-PRF can be an important tool in a duallanguage instructional context, where all students are still expected to meet the criterion
of state assessment in English reading. The connection between E-PRF and state
assessment in reading was strong for all students in the dual-language setting, which
demonstrates this as a useful tool for educators within the context in predicting
achievement on state tests. Of particular importance to educators is the strong correlation
of E-PRF to OAKS for ELL students at the third grade, as the body of evidence regarding
PRF for ELLs provides mixed results. Next, understanding the strong relation between
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reading fluency in English and Spanish for all students in a dual-language setting
continues to provide evidence of the underpinnings of linguistic proficiencies in both
languages. Additionally, the indication that L1 English students maintained proficiency
in literacy development in English at least comparable to national norms in E-PRF is
important. These students are not behind the national benchmarks in English, and they
are developing a second language simultaneously. Educational program planning
decisions are made within a political context, and the benefits of bilingual education may
never be enjoyed by a larger segment of the population until the evidence is strong and
generally understood that achievement in English is enhanced, not deterred, when
students learn in two languages.
Finally, though there is much to be learned about the complex constructs of
language and literacy in a dual-language context, the variable that is arguably most
critical to educators is instruction. In fact, Proctor et al. (2006), in their discussion of the
complexity of supporting language acquisition and developing literacy in a dual-language
context, state “a crucial mediating variable is instruction, which may play an important
role in the development of biliteracy and cross-linguistic transfer” (p. 160). Continuing
to develop and understand tools that are easy for educators to use and provide meaningful
information to teachers is an important part of helping all children become proficient
readers.
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APPENDIX A
DISTRIBUTION OF SCORES

Figure 3
Distribution of Total Sample OAKS Results
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Figure 4
Distribution of Total Sample R-CBM Results
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Figure 5
Distribution of Total Sample Spanish-CBM Results
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APPENDIX B
AIMSWEB PASSAGE SAMPLES
R-CBM
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AIMSweb Spanish CBM Passage
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APPENDIX C
OAKS READING THIRD GRADE SAMPLE TEST ITEM
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