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Abstract

This study examines growth in oral reading fluency across 2nd and 3rd grade for Latino students

grouped in 3 English proficiency levels: students receiving English as a second language (ESL)

services (n = 2,182), students exited from ESL services (n = 965), and students never designated

as needing services (n = 1,857). An important focus was to learn whether, within these 3 groups,

proficiency levels and growth were reliably related to special education status. Using hierarchical

linear modeling, the authors compared proficiency levels and growth in oral reading fluency in

English between and within groups and then to state reading benchmarks. Findings indicate that

oral reading fluency scores reliably distinguished between students with learning disabilities and

typically developing students within each group (effect sizes ranging from 0.96 to 1.51). The

growth trajectory included a significant quadratic trend (generally slowing over time). These

findings support the effectiveness of using oral reading fluency in English to screen and monitor

reading progress under Response to Intervention models, but also suggest caution in interpreting

oral reading fluency data as part of the process in identifying students with learning disabilities.
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Over the past decade the number of students in the United States who speak a language

other than English at home has rapidly increased to 5.5 million (Donovan & Cross, 2002;

U.S. Department of Education, 2003). Spanish is the first language for more than 70% of

these students (McCardle, Mele-McCarthy, Cutting, Leos, & D’Emilio, 2005), and Latinos

are now the fastest growing minority ethnic group in American schools (U.S. Census

Bureau, 2003). There is widespread concern that by fourth grade, two out of every three

Spanish-speaking students are unable to read English at basic levels necessary for success in

school (August & Hakuta, 1998; Sanchez, Bledsoe, Sumabat, & Ye, 2004). Latino students

are more often retained (Shepherd, 2000), are disproportionately represented in special

education programs (Artiles & Trent, 2000; Donovan & Cross, 2002; Shepherd, 2000), and

are 3 times more likely to drop out of school than White students (August & Hakuta, 1998;

National Center for Education Statistics, 2004).

Reading difficulties are the reason that the vast majority of Latino students receive special

education (U.S. Department of Education, 2003), and these difficulties limit their future

participation in workplaces and in society, generally. The National Research Council report

(Donovan & Cross, 2002) on disproportionate minority placement in special education

faulted public policy that has traditionally required students to wait to receive reading

interventions until they demonstrate a severe discrepancy between reading achievement and

intelligence even though converging research has shown that remediating reading

difficulties becomes increasingly difficult after third grade. This criticism and widespread

support for preventive, early reading intervening services has led to recent changes in

American general and special education legislation. Both the Reading First Initiative of the

No Child Left Behind Act (2002) and the Individuals with Disabilities Education Act (1997)

have the common ambitious goal of preventing reading difficulties by teaching all children

to read by third grade. However, meeting these ambitious requirements is particularly

challenging for schools serving the rapidly growing number of linguistically diverse students

who are frequently from disadvantaged socioeconomic backgrounds (August & Hakuta,

1998; Donovan & Cross, 2002).

Specifically, the Individuals with Disabilities Education Improvement Act (IDEA; 2004)

allowed districts to use up to 15% of special education funds for prevention of reading

problems. This shift in federal law supports interventions for struggling readers before they

fail to meet grade-level achievement standards and, as such, is an alternative to the previous

requirement that a student qualify for reading support on the basis of low achievement that

was unexpected (i.e., discrepant) relative to the student’s intelligence. The discrepancy

approach meant that many children had to wait to receive specialized reading intervention

until they were one or more standard deviations behind in reading achievement; the modal

age at which children received services was 11. The alternative and more proactive,

preventive approach, called Response to Intervention, means that a local education agency
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“may use a process that determines if the child responds to scientific, research-based

intervention as a part of the evaluation procedures” (IDEA, 2004, § 614(B)(6)).

Within a Response to Intervention paradigm, schools provide children with research-based

early reading instruction and use ongoing progress-monitoring data to assess whether

students demonstrate adequate response or need additional, more intensive interventions.

Many schools currently use brief curriculum-based measures, such as oral reading fluency,

to screen students to determine their level of performance relative to classmates and to

monitor students’ ongoing performance and progress to evaluate the effectiveness of their

reading instruction. Oral reading fluency is assessed by asking students to read a previously

unseen grade-level passage to assess the number of words students read correctly in a

minute; thus it addresses rate and accuracy. Good readers who can recognize words in text

accurately and with a certain degree of fluency are able to focus on the meaning of the text

better than students with weaker skills (L. S. Fuchs, Fuchs, Hosp, & Jenkins, 2001). A

considerable research base exists regarding typical, developmental trajectories in oral

reading fluency for monolingual English speakers that can inform instructional decisions

(Deno, 1985; Good, Simmons, & Kame’enui, 2001; Hasbrouck & Tindal, 2006).

However, no research studies have yet examined Latino students’ early reading fluency

developmental trajectories, so it is unclear how they might be expected to perform compared

with monolingual English speakers at grade-level benchmarks (Good et al., 2001). Further,

this lack of information makes it difficult to screen Latino students accurately, early in their

school careers, to identify who may need early reading intervention. It also complicates

efforts to understand whether Latino students are responding adequately to intervention,

which is an important issue because the research base guiding reading instruction and

interventions for English language learners (August & Shanahan, 2006) is far less developed

than the extensive database on preventing reading difficulties among native English-

speaking students (e.g., National Reading Panel, 2000; Snow, Burns, & Griffin, 1998). To

our knowledge, only one recent intervention study provides some tentative guidance;

Vaughn, Linan-Thompson, and Hickman (2003) have suggested that unless Latino students

increase the number of words read correctly in 1 min by at least one word per week, they

should not be exited from interventions. Further research is needed to learn whether oral

reading fluency is an effective means of screening and monitoring progress for Latino

children with varying levels of English proficiency.

Hence, the primary goal of the present study was to identify differences in proficiency levels

and growth rates for oral reading fluency of Latino students who were (a) proficient in

English, (b) not proficient and receiving English as a second language (ESL) services, and

(c) proficient enough to have exited from ESL services. We hypothesized that those students

not proficient in English who were receiving ESL services would be less fluent than students

with proficient English. Therefore, within each English proficiency group, we sought to

examine differences in fluency among subgroups of children in general education, students

identified with learning disabilities, and students with speech or language delays. To address

this goal, we examined a large longitudinal statewide database of high-poverty schools that

allowed us to describe the rate of growth in oral reading fluency for about 5,000 Latino

students across second and third grade relative to grade-level benchmarks. When the present
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study was conducted, Florida’s policy in determining whether a child had a reading-related

learning disability still involved testing to demonstrate a discrepancy (of at least one

standard deviation) between IQ and reading achievement. Our intent was not to validate this

flawed discrepancy approach but rather to provide a first step toward learning whether oral

reading fluency has promise in measuring Response to Intervention for Latino students with

varying levels of English proficiency.

Relevance of Using a Response to Intervention Approach for Latino

Students

Response to Intervention has the potential to help school personnel disentangle reading

disabilities from other factors related specifically to Latino students’ sociocultural and

socioeconomic environment and their language acquisition in the first and second languages

(August & Hakuta, 1998; Garcia & Ortiz, 1988; Klingner & Artiles, 2006). This approach

could prevent reading underachievement for many Latino students that may be caused by

inadequate instruction by ensuring that all students receive evidence-based classroom

reading instruction (Francis, Rivera, Lesaux, Kieffer, & Rivera, 2006; Vellutino et al., 1996;

Vellutino, Scanlon, Small, & Fanuele, 2006). It could also reduce the incidence of reading

disabilities by providing those students who still struggle to read, despite receiving well-

implemented classroom instruction, with additional, increasingly intensive and

individualized interventions (for a more thorough discussion, see Al Otaiba & Torgesen,

2007). Response to Intervention is a more proactive and dynamic process than measuring a

student’s reading ability at one point in time and comparing this with an intelligence test,

particularly given concerns about the cultural inappropriateness of intelligence tests (Ortiz,

1997; Wagner, Francis, & Morris, 2005). The dynamic nature of Response to Intervention is

also important because the designation or status of English proficiency and special education

are temporary and are therefore, unlike gender, ethnicity, or even IQ, expected to change

over time (Jenkins et al., 2006).

Florida’s Reading First Context and the Progress Monitoring and Reporting

Network

There are a few additional statewide issues that are important to the context of the present

study. Florida became a majority minority state in 2006. There are optional dual-language

programs within the state of Florida; however, all the participants in the present study were

in Reading First schools and received their reading instruction only in English. Regulations

in Florida require that all students whose parents identify another language is spoken in the

home be tested within 20 days of registering at a school through a state-approved English

proficiency test. If students are determined to need ESL services and if their parents agree,

they begin to receive services in ESL within the school or district. Within our research

sample, most students were removed from the mainstream class and given ESL services in

small groups or one to one.

Students’ English proficiency is reassessed periodically. When they have gained sufficient

English proficiency, they are exited from ESL services. These students are then monitored
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for at least 2 years or until it is determined that they can be successful within the general

education classroom and not fall behind academically. It is noteworthy that Florida requires

all primary language providers (language arts, elementary, early childhood, and special

education teachers) to hold the state endorsement in ESL in addition to their primary teacher

licensure. Hence, every elementary school teacher is also trained in methods for teaching

ESL.

Additional issues pertain to Florida’s Reading First implementation. Schools are required to

select a core reading program from a state-approved list to ensure that instruction is aligned

with current reading research and to provide explicit and systematic instruction in the key

components of reading that were identified by the National Reading Panel (2000; for a

description of these core reading programs, see Al Otaiba, Kosanovich-Grek, Torgesen,

Hassler, & Wahl, 2005). All teachers, reading coaches, and principals in these schools

(kindergarten through third grade) attend 2-week professional development institutes that

provide training about research-based methods of instruction and the need to use student

data to differentiate instruction.

To support Florida’s Reading First implementation, a statewide Web-based data

management system has been created, known as the Progress Monitoring and Reporting

Network. This database includes demographic information about all students (kindergarten

through third grade), including gender, date of birth, free and reduced lunch status, ethnicity,

special education status, and whether students are currently receiving ESL services or have

been exited within the past 2 years. The Dynamic Indicators of Basic Early Literacy Skills

(DIBELS; Good & Kaminski, 2002) was selected by Florida to monitor reading progress

because the tests are good predictors of later reading achievement, have alternate forms for

monitoring progress, have multiprobe reliability exceeding .95, and are sensitive to

responsiveness to early literacy interventions (see Kaminski & Good, 1996).

Well-trained district- and school-level teams administer the measures, and then students’

scores are entered into the Progress Monitoring and Reporting Network so that teachers and

principals may access the data to make instructional decisions. Procedures are followed to

ensure adequate inter-rater reliability. It is also important to note that in Florida, during the

2003–2005 school years, DIBELS were administered four times per year rather than the

more typical three-time administration. In addition, benchmarks have been developed to

describe students’ risk levels (high risk, moderate risk, low risk or grade level, and above

average), with greater risk identified for those children who, without intervention, may not

achieve at grade-level expectations. By the end of first grade, the cutoff for grade-level

performance (i.e., the benchmark) is to read a minimum of 40 words correct per minute, and

by the end of second and third grade, the respective benchmarks are 90 and 110 (see Good et

al., 2001). Schools are also required to administer the Peabody Picture Vocabulary Test–III

(PPVT-III; Dunn & Dunn, 1997) as an outcome measure at the end of each year to measure

receptive vocabulary; these scores are also entered into the Progress Monitoring and

Reporting Network.

Two main research questions guided the study. First, we sought to learn what were typical

levels and rates of growth on oral reading fluency for Latino students grouped by English
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proficiency level across second and third grade. Second, we asked whether there were

significant differences in proficiency level and growth that were related to their special

education status. We hypothesized that students who never received special services would

perform at levels equivalent to their grade-level peers. We also anticipated that students who

received special services or who had completed (i.e., exited) special services would

demonstrate reading fluency levels below grade expectations. This would indicate that

progress-monitoring assessments are generally appropriate for young Latino students,

although some benchmark adjustments might be necessary.

Method

Participants

The data for the present study were drawn from the Progress Monitoring and Reporting

Network database for 2003–2004 and 2004–2005. From over 29,600 third graders who were

in the database across both years, we selected all students whose parents identified their

ethnicity as Hispanic on school records (N = 5,240) and for whom 2 years of data existed.

These included students from a variety of home cultures including Mexican, Puerto Rican,

Cuban, and Central and South American. Students’ language proficiency status was

identified by schools as one of three categories: Latino students who had never needed ESL

services (hereafter Latino students), students currently receiving ESL services (ESL

students), and students who had been successfully exited from ESL services (ESL-exited

students). Thus our typical student was a Latino student in general education (hereafter a

Latino Gen Ed student).

Through a data screening process, we excluded approximately 5% of students who had

additional disabilities such as cognitive disabilities, autism spectrum disorders, visual

impairments (low vision or blind), hearing impairments, emotional and behavior disorders,

or other significant health impairments. Thus the final sample (N = 5,004) included 4,198

students not identified as needing special education (Gen Ed), 408 students with learning

disabilities (LD), and 398 students with speech and language delays (SL). This sample

represents 293 schools and 33 districts, including both urban and rural areas across the state.

Table 1 provides demographic information and the mean receptive English language

standard scores for each of the three English proficiency groups and their respective

subgroups, including Latino Gen Ed students, Latino students with LD, Latino students with

SL, ESL Gen Ed students, ESL students with LD, ESL students with SL, ESL-exited Gen

Ed students, ESL-exited students with LD, and ESL-exited students with SL.

Measures

Oral reading fluency—The oral reading fluency subtest of the DIBELS (Kaminski &

Good, 1996) is a test of accuracy and fluency on grade-level-connected text. Student

performance is measured by having students read a previously unseen grade-level passage

aloud for 1 min. Words omitted, words substituted, and hesitations of more than 3 s are

scored as errors. Words self-corrected within 3 s are scored as accurate. The number of

correct words per minute from the passage is the oral reading fluency rate. Speece and Case
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(2001) reported parallel forms reliability coefficient of .94 and predictive criterion-related

validity coefficient of .78 (October–May) with the Basic Reading Skills Cluster score. These

data correspond with other reports of strong technical adequacy of oral reading fluency

measures in terms of interscorer reliability (e.g., Good & Shinn, 1990; Good et al., 2001; D.

Marston & Deno, 1981) and concurrent validity with widely used commercial reading tests

(L. S. Fuchs & Fuchs, 1992; M. Marston, 1989).

Research has also demonstrated good predictive validity of oral reading fluency to high-

stakes state reading tests and reported correlations ranging from .65 to .80 across a variety of

states (Barger, 2003; Buck & Torgesen, 2003; Good et al., 2001; Shaw & Shaw, 2002;

Vander Meer, Lentz, & Stollar, 2005; Wilson, 2005). Furthermore, researchers have found

that oral reading fluency has adequate discriminative validity to differentiate students with

reading disabilities from their peers (Shinn, Tindal, Spira, & Marston, 1987) and can be used

to establish reasonable growth standards for students with learning disabilities (Deno, Fuchs,

Marston, & Shin, 2001).

Receptive vocabulary—The PPVT-III (Dunn & Dunn, 1997) is a widely used

individually administered norm-referenced test of English receptive vocabulary. Children

are shown four pictures and asked to point to the one that best describes the target word

spoken by the examiner. The split-half reliability for children ages 6–8 years ranges from .

77 to .99, and the test–retest reliability ranges from .67 to .82. As is common in many states,

schools were allowed to use a variety of nationally accepted English proficiency tests to

assess a student’s eligibility for ESL services, and we used these district determinations to

classify students as an English language learner. However, these scores are often not very

sensitive, describing students’ English proficiency only in broad terms. Therefore, the end-

of-second-grade PPVT-III scores in Table 1 are provided to describe students’ English

proficiency. No measures in Spanish were administered.

Procedures

Data collection—Assessments were conducted, and data were entered into the database

by well-trained district personnel rather than classroom teachers. There were four

assessment periods: the first occurred within the first 20–30 days of school, the second

between the 65th and 75th days of school, the third between the 110th and 120th days of

school, and the fourth between the 155th and 165th days of school. Receptive vocabulary

(PPVT-III) was a year-end-only measure; thus performance is reported for end of second

grade.

Data analytic method—Hierarchical linear modeling (HLM) was used to model student

growth curves from second through third grade for a number of reasons. First, repeated

measures of students’ oral reading fluency were nested in students, which were, in turn,

nested within schools. Although this third (i.e., school) level was subsequently dropped from

the model because it did not account for significant variation, failing to initially examine the

nested structure of the data can lead to misestimated standard errors (Raudenbush & Bryk,

2002). Second, because the oral reading fluency passages are more difficult in third grade

than in second, oral reading fluency growth is not a continuous trajectory across grades.
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Thus, we used an extension of traditional HLM growth curve modeling, piecewise growth

curve modeling. Using piecewise growth curve modeling allowed us to create a two-rate

model of oral reading fluency growth curves for students in second and third grade within

the same model (Chou, Yang, Pentz, & Hser, 2004). Third, using HLM allowed us to model

the growth curves for each of our three English proficiency groups and subgroups (Francis,

Shaywitz, Stuebing, Shaywitz, & Fletcher, 1996; Raudenbush & Bryk, 2002).

Although children were nested within classrooms, there were nearly as many classrooms as

children, so there was no substantial classroom variation to model. Thus, we initially tested

an unconditional three-level HLM model with repeated measures over time nested in

children nested in schools. However, these preliminary analyses indicated that the school

level did not account for a statistically signification portion of variance, and school was

subsequently dropped from the model.

Our subsequent data analyses focus on the more appropriate and parsimonious two-level

model. To provide ease in interpretation, data were recoded to show growth by month. We

modeled student performance over the course of the academic year at Level 1, centered at

the first testing time in third grade (September). Thus the intercept represents the mean

student oral reading fluency score at the beginning of the third-grade year. Both linear and

quadratic growth trends were tested because four data points for each grade were available.

Student characteristics (i.e., language group and special education subgroup) were entered at

Level 2. Models were built systematically beginning with the unconditional model, then

with the Level 1 time variables, and then with the Level 2 student English proficiency

groups. Nonsignificant variance components were fixed to achieve greater power in model

estimation. Furthermore, we tested both a linear slopes model and a model that contained

linear and quadratic parameters to determine whether curvilinearity existed in the data.

Results from the − 2 log likelihood test suggested that the addition of the quadratic

parameter improved the description of model growth, χ2(11) = 5,306.41.

Table 2, the raw data and coding from second through third grade for one student, shows

how the time variable is coded for each assessment period to achieve piecewise growth

curves (Raudenbush & Bryk, 2002). The unconditional two-level model is reported in

Appendix A, in which the Grade 3 growth curve serves as the fixed reference growth curve

and the Grade 2 coefficients represent the fitted deflection from that curve for second-grade

students. Thus the intercepts and coefficients π0j, π1j, and π2j, which are latent variables and

expressed in the Level 2 models as β00, β10, and β20, respectively, together represent the

third-grade student trajectory (intercept, linear, and quadratic trends). The second-grade

coefficients, β30, β40, and β50, respectively, are added to these coefficients to obtain the

second-grade student growth trajectory. In this way, we have the power of the entire data set

to model both second- and third-grade growth trajectories. The variances for the conditional

and unconditional models are in Table 3; the fixed effect results from the Level 1 model are

in Table 4, and the results of the final model are provided in Table 5.

Standard interpretation of a slope component is the expected change in the outcome for

every month change in the predictor. Adding a quadratic term tests whether students’

progress is linear or whether there are periods when learning rates are accelerating (positive

Al Otaiba et al. Page 8

J Educ Psychol. Author manuscript; available in PMC 2014 August 14.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



quadratic term) or decelerating (negative quadratic term). A significant quadratic trend

changes the interpretation of the linear term. Raudenbush and Bryk (2002) provided the

following to evaluate the growth at any given point:

(1)

where π1i is the linear slope for person i, 2 π2i is the change in slope for person i, and t is the

number of months after September of third grade.

As an example, if growth in oral reading fluency was measured at the beginning of the

school year (e.g., September of third grade), with time centered at the beginning of the study

(i.e., 0) and our estimation for growth during December (i.e., 3), our calculation would be

linear + 2(quadratic)(3). Estimated growth across the months (and weeks) was calculated as

function of this formula, to provide a more reliable representation of group growth over the

year. Linear growth and quadratic change may be viewed in Appendixes B and C, which

provide estimated monthly growth. Because our data were centered in September of third

grade, the fitted linear growth value can be viewed in the September column in both tables.

Similarly, the quadratic rate can be observed by taking the difference between any 2 months

—for example, the second-grade differences for Latino Gen Ed students between October

and September in Appendix B—and dividing by 2: that is, (6.41 – 7.07)/2 = −0.33. This

example would indicate that the rate of deceleration for the Latino Gen Ed students was

−0.33.

The proportion reduction in variance by modeling student characteristics was calculated

with

where τ̑qq(UC) represents the tau estimate for a given parameter (e.g., intercept) for the

unconditional model and τ̑qq(C) is a tau estimate for the conditional model (Raudenbush &

Bryk, 2002).

A further issue with estimating curvilinear relationships is the calculation of effect sizes that

can be compared within and across the grade cross section (Hedges, 2006). Although such

measures have been developed specifically for multilevel models (Lee & Loeb, 2000;

Roberts & Monaco, 2006), several are designed to evaluate the proportion of variance

explained for a given level (Hox, 1995; Roberts & Monaco, 2006). The contrasts for fixed

effects in the piecewise growth curve model result in a chi-square statistic, which indicates

the degree to which intercept and slope means differed for the within-English proficiency

subgroup comparisons (e.g., ESL Gen Ed students vs. ESL students with LD).

Results

To show the growth trajectories for each subgroup relative to grade-level performance

benchmarks and to typical development, fitted growth curves of the students in Gen Ed,
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students with LD, and students with SL are presented in Figure 1–Figure 3, respectively. In

these figures, the cutoff for grade-level performance is represented by the solid line. Because

of the complexity of the findings that are due to the quadratic trends in the data, we

calculated a more traditional effect size (Cohen’s d) on the observed data (Cohen, 1988)

solved with d = (M1 − M2)/σpooled, highlighting the differences between the students with

LD and their Gen Ed peers within each English proficiency subgroup. Effect size results

represent group standard deviation units, with estimates > 0.50 as large, 0.3–0.5 as

moderate, and 0.1– 0.3 as small (Rosenthal & Rosnow, 1984). Table 6 provides the effect

size comparisons to describe the magnitude of observed differences at the beginning and end

of each year.

Our research questions were, What are typical levels and rates of growth for Latino general

education students, and what were the differences in proficiency level and growth that were

related to student English proficiency and special education status? First, we describe the

typical growth of Latino students in second and then third grade. We then discuss the

differences observed for children identified as SL and LD.

Modeling Growth of Latino Student Group

The intraclass correlations indicated that significant variance in students’ scores was

observed across both second and third grade. Estimates indicated that 24% and 26% in

intercept, 35% and 37% in slope, and 30% and 45% in quadratic parameter variance in

student oral reading fluency scores were initially observed in second and third grade,

respectively.

Second grade—HLM results from the conditional model indicated that, on average,

Latino students who never received ESL or special education services (i.e., the typical

Latino Gen Ed students) began second grade reading more fluently than any other group. As

seen in Figure 1, their fitted mean scores indicate that their oral reading fluency performance

was securely above the grade-level benchmark (53 words correct per minute). Their steepest

growth was observed across the first 3 months of school, when weekly growth averaged

about 1.6 words correct per minute, indicating they were among the two fastest improving

subgroups. However, their quadratic trend was negative (− 0.33), so their rate of weekly

growth decelerated from 1.77 words in September to 0.61 words in April (see also

Appendixes B and C for the estimated weekly growth for all subgroups across second and

third grade).

On average, the Latino students with SL also started second grade at grade level (fitted mean

of 44 words correct per minute). The Gen Ed students and the students with SL had

significantly higher fluency scores than students with LD (χ2 = 4.6, p < .05 vs. χ2 = 23.08, p

< .001). Notably, the Latino students with LD (fitted mean of 24 words correct per minute)

were still reading substantially below the end-of-first-grade benchmark of 40 words correct

per minute.

An inspection of Figure 1 shows that throughout second grade, the Latino students in the SL

subgroup consistently performed just below the level of the Gen Ed students and well above

the students with LD. Also as seen in Appendix B, the average weekly rate of growth for
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students in the SL group at the beginning of the year (1.61 words) was slightly less than that

of their Gen Ed peers, and their decelerating trend had a slightly less steep term (−0.25; χ2 =

0.36 p > .05); as a result, their weekly growth tapered off to 0.72 words by April. In contrast,

the Latino students with LD showed the slowest growth rates initially (0.61 words correct

per minute), but their growth trajectory over the school year accelerated to a weekly gain of

0.92 words correct per minute by April. Their estimated gain was steeper though not

significantly greater than estimates for both the Gen Ed students (χ2 = 0.26, p > .05) and the

students with SL (χ2 = 0.31, p > .05). Although their growth rate is encouraging, as seen in

Figure 1, students with LD did not show sufficient growth to close the gap relative to any of

their peers or to the second grade-level benchmark.

Third grade—Results from the conditional model indicated that the typical Latino Gen Ed

students began third grade with a fitted mean oral reading fluency score of approximately 75

words correct per minute (see Figure 1), which was at grade level and higher than that of

any other subgroup. However, it should be noted that this initial score indicates a drop of

about 8 words correct per minute from their fluency scores at the end of second grade (as

seen in Figure 1). On average, these third graders gained this back across September

(weekly gains of 2.75 words correct per minute) and continued to demonstrate faster gains

than they had in second grade until about January, when growth dropped to about 1 word

correct per minute. As seen in Figure 1, their third-grade trend was mediated by a much

steeper deceleration (−0.87), nearly 3 times greater than their second-grade trend.

Consequently, their weekly gains diminished over the school year. This pattern of strong

growth in fall, decelerating after December, was consistent with the third-grade trajectories

of most Gen Ed students and students with SL in the ESL and ESL-exited subgroups.

Latino students in the SL group began third grade reading an average of about 64 words

correct per minute, 11 words fewer than mean for the Latino Gen Ed group (χ2 = 20.37, p < .

001). Similar to that of the Latino Gen Ed students, their fitted linear growth rate was larger

between September and December, when compared with growth from January to April.

They were also observed to have a less pronounced rate of deceleration (−0.74; χ2 = 32.12, p

< .001), and so had slightly higher estimated weekly growth than their Gen Ed peers across

all assessment periods after November as seen in Appendix C.

At the start of third grade, Latino students in the LD subgroup read an average of about 35

words correct per minute (see Figure 1), significantly less than their peers in Gen Ed (χ2 =

236.40, p < .001) and peers with SL (χ2 = 66.21, p < .001). Recall that the end-of-first-grade

benchmark is 40 words correct per minute. These students with LD had relatively larger

linear growth in third grade than in second grade, but they were still among the slowest

improving groups from September to December (average weekly gains of about 1.6 words).

Furthermore, their third-grade growth was mediated by a moderate decelerated trend

(−0.45), so their gains tapered off during the second half of the school year (declining to

weekly growth of only 0.32 words correct per minute by April).
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Modeling Growth of the ESL Student Group

Second grade—At the beginning of second grade, the mean oral reading fluency score of

the ESL Gen Ed students was about 38 words correct per minute, or about 15 words correct

per minute fewer than the score of Latino Gen Ed students. These ESL Gen Ed students

scored higher in oral reading fluency than ESL students in the SL subgroup (χ2 = 20.77, p

< .001). Furthermore, they read twice as many words as their peers with LD (fitted M − 17

words correct per minute; χ2 = 128.96, p < .001). Even though they performed at the highest

level among the ESL student subgroups, it is noteworthy that unlike their Latino and ESL-

exited peers, these ESL Gen Ed students remained struggling readers, according to oral

reading fluency scores, throughout the school year (see Figure 2). Their developmental

trend, despite its slight deceleration, resulted in relatively stronger linear growth than was

estimated for their ESL peers in the SL (χ2 = 20.77, p < .01) or LD (χ2 = 1.28, p > .05)

subgroups throughout second grade.

Similar to the ESL Gen Ed students, students in the SL subgroup had growth trajectories that

appeared to be largely linear, with a fairly small deceleration rate (−.02; see Figure 2). They

remained at a level of moderate risk for underachievement throughout the year, never

reaching the grade-level benchmarks during second grade. In contrast, the growth rates for

the ESL students with LD were lowest in September (0.24), which is when those of their

peers grew the fastest. However, given their acceleration rate (0.29), their improvement

culminated in weekly growth over slightly more than one word correct per minute during

March and April, making them among the three fastest of all groups for that period.

Third grade—ESL Gen Ed students’ fitted mean score at the beginning of third grade was

61 words correct per minute (see Figure 2), which was larger than the mean of their ESL

peers in either the SL (χ2 = 13.61, p < .001) or the LD (χ2 = 368.87, p < .001) subgroup.

Their average weekly growth across third grade (1.31 words correct per minute) was the

greatest of any groups at any grade, but they followed the same asymptotic trend as the

Latino Gen Ed students. Compared with their relatively steady linear growth in second

grade, in third grade their trajectory initially appeared as a steeper linear trend (2.71 words

correct in September) that flattened out across third grade owing to the effect of the large

negative quadratic trend (−0.80; see Figure 2).

ESL students in the SL subgroup had a mean initial oral reading fluency score of

approximately 53 words correct per minute (see Figure 2), close to the score of their ESL

peers in Gen Ed but still 22 words fewer than that of the typical Latino students in Gen Ed.

As shown in Figure 2, these students remained below grade level throughout third grade.

Their linear trend was strong, averaging over 1 word correct per minute during the year;

however, whereas they had a near zero quadratic trend in second grade, in third grade they

showed a large negative deceleration (−0.67). Consequently, as shown in Appendix C, their

average weekly growth during February–April of third grade was significantly lower than

their second-grade growth rates.

ESL students with LD started third grade reading only 29 words correct per minute (see

Figure 2), which is still well below the benchmark of 40 words correct per minute for end of

first grade, and they continued their pattern of the lowest oral reading fluency performance
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among all subgroups. As shown in Figure 1–Figure 3, as with the third-grade development

of all the students, the ESL students with LD improved their fluency most between

September and December (by about 1.5 words per week), and subsequent growth tapered off

across the year (averaging a little more than half-a-word gain per week). This is markedly

different from their growth trajectory in fall of second grade when they initially gained 0.24

words per week but steadily improved (averaging weekly growth across the year of 0.75

words correct per minute).

Modeling Growth of ESL-Exited Student Group

Second grade—Among the students no longer receiving ESL services, the ESL-exited

Gen Ed students, who read an average of about 52 words correct per minute, performed

closest to the typical Latino Gen Ed students at the start of second grade; on average, they

read on grade level until March (see Figure 3). The ESL-exited Gen Ed students also

demonstrated relatively faster rates of oral reading fluency growth compared with their peers

with SL (χ2 = 15.96, p < .001) or LD (χ2 = 28.78, p < .001). Moreover, from January

through April, the ESL-exited Gen Ed group had even faster growth than their Latino Gen

Ed counterparts.

The initial fitted mean reading score of the ESL-exited students in the SL subgroup was

about 50 words correct per minute, but because of their decelerating quadratic trend (−0.18),

they were no longer on grade level by February. In contrast, the ESL-exited students in the

LD subgroup read an average of only 24 words correct per minute, which was significantly

lower than the scores of both the Gen Ed students (χ2 = 108.55, p < .001) and the students in

the SL subgroup (χ2 = 5.20, p < .05), and was the same as the starting mean scores of the

students with LD in the Latino group. In common with the Latino students with LD, they

had a positive, or accelerated, quadratic term (0.18), but on average the oral reading fluency

for neither group ever reached grade level.

Third grade—Similar to the Latino Gen Ed students, the ESL-exited Gen Ed students

started third grade with oral reading fluency scores nearly on grade level, at 75 words

correct per minute (see Figure 3), which was greater than the scores of both their peers with

SL (χ2 = 2.01, p > .05) and with LD (χ2 = 108.55, p < .001). These students continued to

perform above the benchmark throughout most of the year and, consistent with the third-

grade trajectory for most Gen Ed students, showed the largest rates of linear growth in

September (2.73 words correct per minute per week), which steeply declined owing to large

deceleration effects (−0.80).

ESL-exited students with SL began third grade reading 70 words correct per minute (see

Figure 3), similar in level, slope, and decelerating quadratic trend (−0.83) to their Gen Ed

peers but significantly greater than students in the LD subgroup (χ2 = 49.97, p < .001), who

read only 38 words correct per minute. Like other third graders, the students with LD

showed the slowest growth from February to April compared with other periods during the

school year, which differs from their second-grade trend, when their slowest growth

occurred between September and January.
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Effect Size Comparisons of Observed Differences Between Students With LD, Students
With SL, and Gen Ed Peers by English Proficiency

Because of the complexity of the findings, and particularly because the quadratic trends

were significant, we also calculated an effect size to highlight the observed differences

between the subgroup of students with LD and their Gen Ed peers within each English

proficiency group for the start-of-year and end-of-year status. As shown in Table 6, the

effect sizes provide a comparison of the magnitude of within-groups differences at the

beginning and end of second and third grade (i.e., initial status and end-of-year status). The

effect sizes for the Gen Ed compared with the SL students were small to moderate and

ranged from 0.08 to 0.40. Not surprisingly, the largest comparisons were for the Gen Ed and

LD contrast (ranging from 0.96 to 1.51). With few exceptions (most notably the ESL-exited

students with LD), the effect size comparison grew across time, confirming that the

magnitude of differences increased developmentally and that there was little evidence of

students with LD catching up to their Gen Ed peers.

Discussion

Necessary precursors to scaling up implementation of Response to Intervention include

identifying universal screening and progress-monitoring instruments and developing

guidelines for operationalizing adequate response to culturally diverse students. Response to

Intervention has the potential to address concerns about overrepresentation of Latino

students in special education if it could help identify children for early intervening services

that could prevent most reading disabilities. However, reasonable growth expectations in

oral reading fluency do not yet exist for the rapidly growing number of Latino students who

attend high-poverty schools and who receive English-only reading instruction. Although it is

vital to help all students read on grade level, bilingual and bilingual special education

researchers have argued against using middle-class White students as the only referent

against which Latino students’ academic achievement and responsiveness to instruction are

judged (Artiles, Klingner, & Tate, 2006; Garcia & Ortiz, 1988; Ortiz, 1997). Even though

we provided the grade-level benchmarks for growth, an important and unique contribution

of this study was that our analyses were based on a very large database of Latino students

with varying English proficiency receiving free and reduced lunch. Importantly, the size of

the database allowed us to make comparisons within English proficiency groups to learn

about potentially important and reliable differences in oral reading fluency development

related to special education status.

Thus, the first question guiding our research related to understanding typical oral reading

fluency growth rates for Latino students attending high-poverty schools across second and

third grade. On average, the 1,615 Latino Gen Ed students started both second and third

grade reading on grade level but ended each year just short of the grade-level benchmark.

The weighted average for their weekly oral reading fluency growth was about one word

correct per minute throughout second (1.19) and third grade (1.23). Each year, compared

with other assessment periods, they consistently demonstrated the fastest rates of growth

between September and December, which may be partly attributable to catching up after

summer recidivism and to a reintroduction to a predominantly English environment after
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spending summers in potentially mixed Spanish–English or predominantly Spanish

environments.

Given that these Latino Gen Ed students received systematic and explicit instruction in

reading and that their receptive language scores were within normal range, it is of concern

that their second grade growth rates were about a half a word less than the weekly growth

rates recommended by Deno et al. (2001) of 1.66 words correct per minute, even though

they were slightly above the recommended rate at third grade (1.18 words correct per

minute). However, because Deno et al.’s findings are from a cross-sectional study of native

English speakers, which did not report the socioeconomic status of participants, it is difficult

to make direct comparisons between findings from their study and our present study.

Having described the developmental trajectory for the typical reading performance across

second and third grade, we next asked whether there were significant differences in level or

growth in oral reading fluency related to student ESL and special education status.

Answering this question contributes to discussions about methods of identifying students

who need early intervention and of students who no longer need specialized help. Some

researchers studying Response to Intervention have recommended that students be identified

for early intervention who do not achieve grade-level benchmark (e.g., Good et al., 2001);

others have recommended using a dual-discrepancy approach to determine students different

from their peers in both level and slope of growth (e.g., D. Fuchs & Fuchs, 1998; Speece &

Case, 2001).

Differences in Growth Trajectories

Differences in level and growth trajectories related to ESL status

With regard to ESL status, on average, throughout second and third grade the 2,182 ESL

students in the study consistently read below grade level. As hypothesized, all subgroups of

ESL students read less fluently than their peer subgroup among Latino and ESL-exited

students. This difference in level of oral reading fluency performance appears commensurate

with the ESL students’ mean receptive language scores, which were a standard deviation

below national norms (standard scores ranging from 80 to 83). Low levels of vocabulary

would impede their oral reading fluency and comprehension.

However, we were encouraged that starting in January of second grade and again in

November of third grade, the ESL Gen Ed students demonstrated slightly greater weekly

gains in oral reading fluency than their Gen Ed peers in the Latino and ESL-exited

subgroups. This finding of relatively accelerated growth may be cause for cautious optimism

about the role of ESL services in closing the reading achievement gap. At the same time,

these findings validate concern expressed by other researchers (Francis et al., 2006;

McCardle et al., 2005; Vaughn et al., 2003) that students exited from ESL services need

additional, specialized support to manage increased demands for reading (and academic

language) at third grade and beyond. Thus, an important implication of our results is that

oral reading fluency data could be useful in screening and monitoring Response to

Intervention to determine which students, including ESL and ESL-exited students, continue

to need individualized interventions.
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Differences in growth trajectories related to special education status—Students

receiving special education services for speech– language impairments and learning

disabilities had different trajectories in oral reading fluency development than did their Gen

Ed peers; this trend held across all levels of English proficiency. Specifically, weekly

growth for students with speech–language impairments was generally slightly slower than

for their Gen Ed peers. At the start of second grade, on average, Latino and ESL-exited

students with SL began reading at grade level. However, as a consequence of slower growth

than that of their Gen Ed peers, by third grade fitted mean scores for all of the SL subgroups

were below grade level.

As is visible from Figure 1 and Figure 2, of all students with SL, the smallest initial gap in

performance relative to their Gen Ed peers was found in the ESL and ESL-exited subgroups;

these gaps widened over time, particularly for exited students. Larger and relatively stable

gaps in oral reading fluency performance were apparent within the Latino subgroups across

second and third grade. This finding suggests that when ESL services were withdrawn,

students with SL were less well served by mainstream classroom instruction. Thus, ESL

services may have a relatively important protective effect for Latino children with SL.

Another explanation for this finding may be that the students with SL may have needed

more individualized reading instruction than could be provided by the Gen Ed teachers, even

though all teachers who provide primary reading instruction are endorsed in ESL.

Perhaps the most notable and troubling findings of this study were the remarkably low oral

reading fluency scores and growth rates for students with LD. As previously mentioned, our

intent was not to validate the label of learning disabled that schools had identified by

establishing that students manifested a discrepancy between IQ and achievement of at least

one standard deviation. Rather, we hoped to learn whether oral reading fluency could

reliably screen and measure Response to Intervention to help schools identify Latino

children needing more intensive instruction. Throughout second and third grade, oral

reading fluency scores consistently distinguished students with LD from their Gen Ed peers

(effect size ranging from 0.96 to 1.51) and their peers with SL (0.94 to 1.23) regardless of

English proficiency. Recall that the end-of-first-grade benchmark is 40 or more words

correct per minute; at the start of second grade, the ESL students with LD read only 18

words correct per minute, on average, and at the start of third grade, they read only 29 words

correct per minute. Latino and ESL-exited students with LD, respectively, read an average

of 24 words correct per minute at the start of second grade and about 36 words correct per

minute at the start of third grade.

Another trend that distinguished students with LD from their peers, regardless of their

English proficiency, was that in second grade, when their peers showed strongest rates of

reading growth from September to December, students with LD demonstrated their slowest

rate of growth for this period. By contrast, their steepest growth in second grade occurred

toward the end of the year from February to April. Furthermore, the effect size difference

between students with LD and their Gen Ed peers grew larger each year (effect size

increased by 0.31, 0.46, and 0.29 for the Latino, ESL, and ESL-exited groups, respectively).
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These lower levels and slower rates of growth for students with LD relative to peers is

consistent with findings reported by Deno et al. (2001) showing that monolingual English-

speaking students with learning disabilities demonstrated lower levels and slower weekly

growth than did their peers in second and third grade (decreasing from 1.18 words correct

per minute in second grade to 0.58 in third grade). However, compared with Deno et al.’s

sample, ours demonstrated that students’ weekly growth rates were somewhat slower in

second grade (ranging from 0.75 for the ESL students to 0.93 for the ESL-exited students)

and somewhat faster in third grade (ranging from 1.08 for the ESL-exited to 1.10 for the

Gen Ed and ESL students). Deno et al. concluded that, in contrast to general education

students, “special education students were behind after their first year of reading instruction

and continued to fall farther behind through the early grades” (p. 513). Our findings were

more complex because, compared with second-grade students, during third grade our

students with LD maintained or slightly improved their average weekly oral reading fluency

scores. Nevertheless, their growth was never sufficient to help them catch up to their peers.

Limitations and Directions for Future Research

In the present study, on average, Latino students, regardless of ESL and special education

status, improved their oral reading fluency across second and third grade. However,

describing and comparing their developmental trajectories was complex because the

quadratic trends change the interpretation of the linear term, indicating gradually increasing

deceleration across second and third grade. On the basis of oral reading fluency norms for

monolingual English speakers (e.g., Hasbrouck & Tindal, 2006), we would not expect this

trend to be caused by a ceiling effect by the spring semester, because children continue to

increase in fluency rates (albeit at slower rates) until eighth grade.

Our findings are consistent with a small number of studies that have collected more than

three time points per year and have reported quadratic terms that allow interpretation of

curvilinearity of oral reading growth patterns. For example, Mathes et al. (2005) conducted a

first-grade reading intervention study and reported that first graders’ growth significantly

accelerated during the year and that treated students showed significantly greater

acceleration than controls. Puranik, Petscher, Al Otaiba, Catts, and Lonigan (2008) also

reported significant acceleration across first grade that gradually slowed in second and third

grade in a sample of Reading First students with and without speech and language

impairments. Similarly, the negative quadratic trend we found in second and third grade in

the present study converges with findings from several recent studies that describe oral

reading fluency trajectories in Reading First schools. In these studies, children’s growth was

found to decelerate somewhat in second grade and more markedly toward the end of third

grade (Crowe, Connor, & Petscher, in press; Kim, Petscher, Schatschneider, & Foorman,

2008; Petscher, Schatschneider, & Kim, 2008; Puranik et al., 2008). However, these studies

have all been conducted in Florida; thus additional research in other states and with other

oral reading fluency measures is needed to understand more about why the rate of growth

slowed and to explain more about individual differences in rates and curvilinearity of growth

patterns.

Al Otaiba et al. Page 17

J Educ Psychol. Author manuscript; available in PMC 2014 August 14.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Our findings suggest that the Latino participants in the present study rarely exhibited a

strictly linear trend and that to capture the complexity of developmental trajectories within

and between subgroups, it was important to examine and describe quadratic trends. This

caveat has implications for using Response to Intervention as a way to identify Latino

students for special education services. Oral reading fluency appears to be one practical and

efficient way to monitor responsiveness because students with LD show very different

growth trajectories compared with their peers. Nevertheless, at particular times of the school

year, their slope may be steeper than that of their Gen Ed peers. Thus, it would be vital to

examine a body of data before making eligibility decisions.

This study has several limitations. Chief among these is that we have used data from a state

database and, thus, have relied on school-administered assessments and on school

identification of English proficiency and special education status. Although school assessors

were well trained, reliability of testing may be somewhat lower than had research staff

administered the assessments. Although using this database allowed us to describe growth of

over 5,000 Latino children across an important window of reading development, caution

should be taken in generalizing findings to other populations. It is important to consider the

Florida context in which data were gathered. All students attended high-poverty Reading

First schools and received explicit and systematic reading instruction only in English;

students with an ESL designation received additional pull-out services. Thus findings may

not generalize to children receiving bilingual reading instruction or receiving their primary

reading instruction in Spanish.

Students in the present study were taught by teachers who had received training supported

by Florida’s Reading First implementation about the science of reading, training to use their

specific curricula, and training in using ESL teaching methodology. All districts provided

schools with a reading coach and ESL specialist. Furthermore, students in the present study

attended public school for at least 2 years (second and third grade), and therefore caution is

warranted against generalizing findings to newcomers.

Although the HLM models provided a good fit for the data, substantial variability in student

performance has still not been explained. Future research that includes measures of oral or

reading proficiency in Spanish may be helpful in explaining additional variance. Another

limitation is that we measured only reading fluency; this skill was measured only four times

per year. Additional research is needed to examine growth across a broader constellation of

reading skills through the use of measures that could describe the dynamic relations among

development in fluency, comprehension, and vocabulary development. Specifically, we plan

to examine the relation between oral reading fluency scores and passing high-stakes state

reading assessments within each of the three subgroups. Because a relatively small

proportion of the variance between students was attributable to schools, we have begun to

contact school districts to learn more about the specific reading curricula and ESL teaching

methodologies that were used. For example, we have no information about whether students

received fluency interventions similar to those successfully used in the Vaughn et al. (2003)

study. We also plan to identify schools that beat the odds to contrast instructional and

assessment procedures in schools associated with better and weaker trajectories of reading

development within the subgroups used in the present study.
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Conclusions

In summary, this study demonstrates that oral reading fluency assessment has a promising

role to play in screening and ongoing progress monitoring of Latino students as part of

Response to Intervention models. The present study provides a first step toward ensuring

that students get the support they need before falling far behind in reading by increasing

knowledge about Latino students’ early reading fluency developmental trajectories and by

developing grade-level benchmarks comparable to existing norms for monolingual English

speakers (Good et al., 2001). Without such information, it has been difficult to screen Latino

students accurately, early in their school careers, to identify who may need early reading

intervention and to verify whether Latino students are responding adequately to intervention.

In a recent study of intensive intervention for Latino ESL students, Vaughn et al. (2003)

suggested that unless students are growing at the rate of at least one word per week, they

should not be exited from intervention. Our findings confirm, on a larger scale, that one-

word-per-week growth in words correct per minute may be a reasonable goal, but it is not

likely to be ambitious enough to help them catch up to peers. A consistent pattern of

findings across all English proficiency subgroups revealed that oral reading fluency level,

but not always slope, reliably differentiated students with LD from students with SL and

Gen Ed students. Using linear slope would be a less reliable indicator in light of the

significant acceleration and deceleration in rates of growth observed. Reading difficulties

are the core problem for the majority of ESL students receiving special education services

(National Institute of Child Health and Human Development–Early Child Care Research

Network, 2003; U.S. Department of Education, 2003); as this study shows, English oral

reading fluency status can be used by researchers and practitioners to make valid

comparisons between students with and without learning disabilities who have similar levels

of English proficiency. In view of the changing status of English proficiency and special

education, oral reading fluency assessments may also provide a means of guiding

switchback: identifying students who are no longer formally designated as ESL but who

need additional specialized reading and language support. An implication of this research is

the need to help teachers and principals understand how to differentiate instruction not only

within special education but also within the context of general education and ESL pull-out

settings. This is particularly timely in the United States, as the No Child Left Behind Act

holds general educators increasingly accountable for helping all children read on grade level.

Acknowledgments

This work was supported by Multidisciplinary Learning Disabilities Center Grant P50HD052120 from the National
Institute of Child Health and Human Development (NICHD); Grants R305H04013 and R305B070074 (“Child by
Instruction Interactions: Effects of Individualizing Instruction”) from the U.S. Department of Education, Institute
for Education Sciences; and NICHD Grant R01HD48539.

References

Al Otaiba S, Kosanovich-Grek ML, Torgesen JK, Hassler L, Wahl M. Reviewing core kindergarten
and first grade reading programs in light of No Child Left Behind: An exploratory study. Reading
and Writing Quarterly. 2005; 21:377–400.

Al Otaiba, S.; Torgesen, J. Effects from intensive standardized kindergarten and first grade
interventions for the prevention of reading difficulties. In: Jimerson, SR.; Burns, MK.; Van der

Al Otaiba et al. Page 19

J Educ Psychol. Author manuscript; available in PMC 2014 August 14.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Heyden, AM., editors. The handbook of response to intervention: The science and practice of
assessment and intervention. New York: Springer; 2007. p. 212-222.

Artiles AJ, Klingner JK, Tate WF. Representation of minority students in special education:
Complicating traditional explanations. Educational Research. 2006; 35:3–5.

Artiles, A.; Trent, S. Disproportionality in special and gifted programs. In: Reynolds, CR.; Fletcher-
Jantzen, E., editors. Encyclopedia of special education. New York: Wiley; 2000.

August, D.; Hakuta, K., editors. Improving schooling for language-minority children: A research
agenda. Washington, DC: National Academy Press; 1998.

August, D.; Shanahan, T., editors. Developing literacy in second-language learners: Report of the
National Literacy Panel on Language-Minority Children and Youth. Mahwah, NJ: Erlbaum; 2006.

Barger, J. Comparing the DIBELS oral reading fluency indicator and the North Carolina end of grade
reading assessment. Asheville, NC: North Carolina Teacher Academy; 2003.

Buck, J.; Torgesen, J. The relationship between performance on a measure of oral reading fluency and
performance on the Florida Comprehensive Assessment Test. Tallahassee, FL: Florida Center for
Reading Research; 2003. (FCRR Tech. Rep. No. 1)

Chou C-P, Yang D, Pentz MA, Hser Y. Piecewise growth curve modeling approach for longitudinal
prevention study. Computation Statistics and Data Analysis. 2004; 46(2):213–225.

Cohen, J. Statistical power analysis for the behavioral sciences. 2nd ed.. Hillsdale, NJ: Erlbaum; 1988.

Crowe EC, Connor CM, Petscher Y. Examining the core: Relations among reading curricula,
socioeconomic status, and first through third grade oral reading fluency. Journal of School
Psychology. in press.

Deno SL. Curriculum-based measurement: The emerging alternative. Exceptional Children. 1985;
52(3):219–232. [PubMed: 2934262]

Deno SL, Fuchs LS, Marston DB, Shin J. Using curriculum-based measurement to develop growth
standards for students with learning disabilities. School Psychology Review. 2001; 30:507–524.

Donovan, MS.; Cross, CT. Minority students in special and gifted education. Washington, DC:
National Academy Press; 2002.

Dunn, LM.; Dunn, LM. Peabody Picture Vocabulary Test. 3rd ed.. Circle Pines, MN: American
Guidance Service; 1997.

Francis, D.; Rivera, M.; Lesaux, N.; Kieffer, M.; Rivera, H. Practical guidelines for the education of
English language learners: Research-based recommendations for instruction and academic
interventions. Houston, TX: Center on Instruction, English Language Learners Strand; 2006.

Francis DJ, Shaywitz SE, Stuebing KK, Shaywitz BA, Fletcher JM. Developmental lag versus deficit
models of reading disability: A longitudinal, individual growth curve analysis. Journal of
Educational Psychology. 1996; 88(1):3–17.

Fuchs D, Fuchs LS. Respecting the importance of science and practice: A pragmatic view. Learning
Disability Quarterly. 1998; 21(4):281–287.

Fuchs LS, Fuchs D. Identifying a measure for monitoring student reading progress. School Psychology
Review. 1992; 21(1):45–58.

Fuchs LS, Fuchs D, Hosp MK, Jenkins JR. Oral reading fluency as an indicator of reading
competence: A theoretical, empirical, and historical analysis. Scientific Studies of Reading. 2001;
5(3):239–256.

Garcia, SB.; Ortiz, AA. Preventing inappropriate referrals of language minority students to special
education (NCBE New Focus No. 5). Silver Spring, MD: National Clearinghouse for Bilingual
Education; 1988. (ERIC Document Reproduction Service No. ED309591).

Good, RH.; Kaminski, RA., editors. Dynamic indicators of basic early literacy skills. 6th ed.. Eugene,
OR: Institute for Development of Educational Achievement; 2002.

Good RH, Shinn MR. Forecasting accuracy of slope estimates for reading curriculum-based
measurement: Empirical evidence. Behavioral Assessment. 1990; 12(2):179–193.

Good RH III, Simmons DC, Kame’enui EJ. The importance and decision-making utility of a
continuum of fluency-based indicators of foundational reading skills for third-grade high-stakes
outcomes. Scientific Studies of Reading. 2001; 5(3):257–288.

Al Otaiba et al. Page 20

J Educ Psychol. Author manuscript; available in PMC 2014 August 14.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Hasbrouck J, Tindal GA. Oral reading fluency norms: A valuable assessment tool for reading teachers.
The Reading Teacher. 2006; 59(7):636–644.

Hedges, LV. Effect sizes in cluster-randomized designs. Evanston, IL: Northwestern University,
Institute of Policy Research; 2006. (Issue Brief No. WP-06-13)

Hox, J. Applied multilevel analysis. Amsterdam: TT-Publikaties; 1995.

Individuals with Disabilities Education Act, 20 U.S.C. §§ 1400–1487. 1997

Individuals with Disabilities Education Improvement Act, Pub. L. No. 108–446, 118 Stat. 2647. 2004

Jenkins JR, Dale PS, Mills PE, Cole KN, Pious C, Ronk J. How special education preschool graduates
finish: Status at 19 years of age. American Educational Research Journal. 2006; 43(4):737–782.

Kaminski RA, Good RH. Toward a technology for assessing basic early literacy skills. School
Psychology Review. 1996; 25:215–227.

Kim, Y.; Petscher, Y.; Schatschneider, C.; Foorman, B. Growth trajectories of reading sub-skills and
reading comprehension: A longitudinal study; Paper presented at the annual meeting of the Society
for Scientific Study of Reading; Asheville, NC. 2008 Jan.

Klingner J, Artiles AJ. English language learners struggling to learn to read: Emergent scholarship on
linguistic differences and learning disabilities. Journal of Learning Disabilities. 2006; 39(5):386–
389. [PubMed: 17004671]

Lee VE, Loeb S. School size in Chicago elementary schools: Effects on teachers’ attitudes and
students’ achievement. American Educational Research Journal. 2000; 37(1):3–31.

Marston, D.; Deno, SL. The reliability of simple, direct measures of written expression. Minneapolis:
University of Minnesota, Institute for Research on Learning Disabilities; 1981. (Research Rep. No.
50)

Marston M. Bag the “Magic E.”. The Reading Teacher. 1989; 42:339.

Mathes PG, Denton CA, Fletcher JM, Anthony JL, Francis DJ, Schatschneider C. The effects of
theoretically different instruction and student characteristics on the skills of struggling readers.
Reading Research Quarterly. 2005; 40:148–182.

McCardle P, Mele-McCarthy J, Cutting L, Leos K, D’Emilio T. Learning disabilities in English
language learners: Identifying the issues. Learning Disabilities Research & Practice. 2005; 20(1):
1–5.

National Center for Education Statistics. Language minority learners and their labor market indicators–
Recent trends. Washington, DC: U.S. Department of Education; 2004.

National Institute of Child Health and Human Development–Early Child Care Research Network.
Does amount of time spent in child care predict socioemotional adjustment during the transition to
kindergarten? Child Development. 2003; 74(4):969–1005. [PubMed: 12938693]

National Reading Panel. Teaching children to read: An evidence-based assessment of the scientific
research literature on reading and its implications for reading instruction. Washington DC: U.S.
Department of Health and Human Services, National Institute of Child Health and Human
Development; 2000. (NIH Pub. No. 00-4769)

No Child Left Behind Act of 2001, Pub. L. No. 107–110, 115 Stat. 1425. 2002

Ortiz AA. Learning disabilities occurring concomitantly with linguistic differences. Journal of
Learning Disabilities. 1997; 30(3):321–332. [PubMed: 9146098]

Petscher, Y.; Schatschneider, C.; Kim, Y. A comparison of oral reading fluency trajectories using
equated and non-equated data from DIBELS oral reading fluency; Asheville, NC; Paper presented
at the annual meeting of the Society for Scientific Study of Reading. 2008 Jan.

Puranik C, Petscher Y, Al Otaiba S, Catts H, Lonigan C. Development of oral reading fluency in
children with speech or language impairments: A growth curve analysis. Journal of Learning
Disabilities. 2008; 41(6):545–560. [PubMed: 18625782]

Raudenbush, SW.; Bryk, AS. Hierarchical linear models: Applications and data analysis methods. 2nd
ed.. Thousand Oaks, CA: Sage; 2002.

Roberts, JK.; Monaco, JP. Effect size measures for the two-level linear multilevel model; Paper
presented at the annual meeting of the American Educational Research Association; San
Francisco, CA. 2006 Apr.

Al Otaiba et al. Page 21

J Educ Psychol. Author manuscript; available in PMC 2014 August 14.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



Rosenthal, R.; Rosnow, RL. Essentials of behavioral research: Methods and data analysis. New York:
McGraw-Hill; 1984.

Sanchez KS, Bledsoe LM, Sumabat C, Ye R. Hispanic students’ reading situations and problems.
Journal of Hispanic Higher Education. 2004; 3(1):50–63.

Shaw, R.; Shaw, D. DIBELS oral reading fluency-based indicators of third grade reading skills for
Colorado State Assessment Program (CSAP). Eugene: University of Oregon; 2002.

Shepherd LA. The role of assessment in a learning culture. Educational Researcher. 2000; 29(7):4–14.

Shinn M, Tindal G, Spira D, Marston D. Practice of learning disabilities as social policy. Learning
Disability Quarterly. 1987; 10:17–28.

Snow, CE.; Burns, MS.; Griffin, P., editors. Preventing reading difficulties in young children.
Washington, DC: National Academy Press; 1998.

Speece DL, Case LP. Classification in context: An alternative approach to identifying early reading
disability. Journal of Educational Psychology. 2001; 93:735–749.

U.S. Census Bureau. [Retrieved January 3, 2007] Summary tables on language use and English ability:
2000 (PHC-T-20). 2003. from http://www.census.gov/population/www/cen2000/phc-t20.html

U.S. Department of Education. [Retrieved January 3, 2007] Key indicators of Hispanic student
achievement: National goals and benchmarks for the next decade. 2003. from http://www.ed.gov/
pubs/hispanicindicators/index.html

Vander Meer, CD.; Lentz, FE.; Stollar, S. The relationship between oral reading fluency and Ohio
proficiency testing in reading. Eugene: University of Oregon; 2005.

Vaughn S, Linan-Thompson S, Hickman P. Response to instruction as a means of identifying students
with reading/learning disabilities. Exceptional Children. 2003; 69:391–409.

Vellutino FR, Scanlon DM, Sipay ER, Small S, Chen R, Pratt A, Denckla MB. Cognitive profiles of
difficult-to-remediate and readily remediated poor readers: Early intervention as a vehicle for
distinguishing between cognitive and experiential deficits as basic causes of specific reading
disability. Journal of Educational Psychology. 1996; 88:601–638.

Vellutino FR, Scanlon DM, Small S, Fanuele DP. Response to intervention as a vehicle for
distinguishing between children with and without reading disabilities: Evidence for the role of
kindergarten and first-grade interventions. Journal of Learning Disabilities. 2006; 39(2):157–169.
[PubMed: 16583795]

Wagner RK, Francis DJ, Morris RD. Identifying English language learners with learning disabilities:
Key challenges and possible approaches. Learning Disabilities Research & Practice. 2005; 20(1):
6–15.

Wilson, J. The relationship of Dynamic Indicators of Basic Early Literacy Skills (DIBELS) Oral
Reading Fluency to performance on Arizona Instrument to Measures Standards (AIMS). Tempe,
AZ: Tempe School District No. 3; 2005.

Appendix A

Two-Level Model

Level 1
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Level 2 Conditional

Where each of the variables are coded 1 = belongs to group, 0 = all others. Note that the

Level 2 intercepts have been removed, so the coefficients represent the group mean score,

linear trend, or quadratic trend, respectively, for each group. Thus the β01 coefficient value

would be the Grade 3 intercept or fitted mean at the beginning of the year for Latino

students in general education. To compute the second-grade intercept for Latino students in

general education, the β31 coefficient would be added to the β01 coefficient (i.e., β01 +β31).

Note. Latino Gen Ed = Latino general education students; Latino LD = Latino students with

learning disabilities; Latino SL = Latino students with speech or language delays; ESL Gen

Ed = English as a second language general education students; ESL LD = English as a

second language students with learning disabilities; ESL SL = English as a second language

students with speech or language delays; ESL-exited Gen Ed = English as a second language

exited general education students; ESL-exited LD = English as a second language exited

students with learning disabilities; ESL-exited SL = English as a second language exited

students with speech or language delays.

Appendix B

Estimated monthly and weekly growth by assessment: Second grade

Group September October November December January February March April Average (week)

Latino

    Gen Ed 7.07 (1.77) 6.41 (1.60) 5.75 (1.44) 5.09 (1.27) 4.43 (1.11) 3.77 (0.94) 3.11 (0.78) 2.45 (0.61) 1.19

    LD 2.45 (0.61) 2.62 (0.66) 2.80 (0.70) 2.97 (0.74) 3.14 (0.79) 3.32 (0.83) 3.49 (0.87) 3.66 (0.92) 0.76

    SL 6.42 (1.61) 5.91 (1.48) 5.40 (1.35) 4.90 (1.23) 4.39 (1.10) 3.88 (0.97) 3.37 (0.84) 2.87 (0.72) 1.16

ESL

    Gen Ed 5.16 (1.29) 5.09 (1.27) 5.02 (1.26) 4.96 (1.24) 4.89 (1.22) 4.83 (1.21) 4.76 (1.19) 4.70 (1.18) 1.23

    LD 0.96 (0.24) 1.54 (0.39) 2.12 (0.53) 2.70 (0.68) 3.27 (0.82) 3.85 (0.96) 4.43 (1.11) 5.01 (1.25) 0.75

    SL 4.48 (1.12) 4.44 (1.11) 4.39 (1.10) 4.34 (1.09) 4.29 (1.07) 4.24 (1.06) 4.20 (1.05) 4.15 (1.04) 1.08

ESL-exited
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Estimated monthly and weekly growth by assessment: Second grade

Group September October November December January February March April Average (week)

    Gen Ed 6.92 (1.73) 6.37 (1.59) 5.81 (1.45) 5.26 (1.32) 4.71 (1.78) 4.16 (1.04) 3.60 (0.90) 3.05 (0.76) 1.25

    LD 2.45 (0.61) 2.81 (0.70) 3.18 (0.80) 3.55 (0.89) 3.92 (0.98) 4.28 (1.07) 4.65 (1.16) 5.02 (1.26) 0.93

    SL 5.56 (1.39) 5.21 (1.30) 4.85 (1.21) 4.50 (1.13) 4.15 (1.04) 3.80 (0.95) 3.45 (0.86) 3.09 (0.77) 1.08

Note. Values in parentheses show weekly growth. Gen Ed = general education; LD = learning disabled; SL = speech or
language delayed; ESL = English as a second language.

Appendix C

Estimated monthly and weekly growth by assessment: Third grade

Group September October November December January February March April Average (week)

Latino

    Gen Ed 10.99 (2.75) 9.25 (2.31) 7.51 (1.88) 5.77 (1.44) 4.03 (1.01) 2.29 (0.57) 0.55 (0.14) −1.19 (−0.30) 1.23

    LD 7.51 (1.88) 6.62 (1.66) 5.73 (1.43) 4.84 (1.21) 3.95 (0.99) 3.05 (0.76) 2.16 (0.54) 1.27 (0.32) 1.10

    SL 10.36 (2.59) 8.88 (2.22) 7.39 (1.85) 5.90 (1.48) 4.41 (1.10) 2.92 (0.73) 1.44 (0.36) −0.05 (−0.01) 1.29

ESL

    Gen Ed 10.83 (2.71) 9.23 (2.31) 7.63 (1.91) 6.02 (1.51) 4.42 (1.11) 2.82 (0.71) 1.22 (0.31) −0.39 (−0.10) 1.31

    LD 7.34 (1.84) 6.49 (1.62) 5.65 (1.41) 4.80 (1.20) 3.96 (0.99) 3.12 (0.78) 2.27 (0.57) 1.43 (0.36) 1.10

    SL 9.81 (2.45) 8.47 (2.12) 7.13 (1.78) 5.78 (1.45) 4.44 (1.11) 3.10 (0.78) 1.76 (0.44) 0.42 (0.11) 1.28

ESL-exited

    Gen Ed 10.90 (2.73) 9.20 (2.30) 7.49 (1.87) 5.78 (1.45) 4.08 (1.02) 2.37 (0.59) 0.66 (0.17) −1.04 (−0.26) 1.23

    LD 6.85 (1.71) 6.13 (1.53) 5.40 (1.35) 4.68 (1.17) 3.95 (0.99) 3.22 (0.81) 2.50 (0.63) 1.77 (0.44) 1.08

    SL 10.57 (2.64) 8.92 (2.23) 7.26 (1.82) 5.61 (1.40) 3.95 (0.99) 2.29 (0.57) 0.64 (0.16) −1.02 (−0.26) 1.19

Note. Values in parentheses show weekly growth. Gen Ed = general education; LD = learning disabled; SL = speech or
language delayed; ESL = English as a second language.
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Figure 1.
(A) Second- and (B) third-grade Latino students’ oral reading fluency growth. WCPM =

words correct per minute; Gen Ed = general education; SL = speech or language delayed;

LD = learning disabled.
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Figure 2.
(A) Second- and (B) third-grade English as a second language (ESL) students’ oral reading

fluency growth. WCPM = words correct per minute; Gen Ed = general education; SL =

speech or language delayed; LD = learning disabled.
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Figure 3.
(A) Second- and (B) third-grade English as a second language (ESL) exited students’ oral

reading fluency growth. WCPM = words correct per minute; Gen Ed = general education;

SL = speech or language delayed; LD = learning disabled.
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Table 2

Example of Part of the Data Set (Student 5 at School 1) Used to Conduct Piecewise Growth Curve Modeling

Oral
reading
fluency Assessment Month Month2

Grade 2
intercept

Grade 2
linear

Grade 2
quadratic

51 1 0 0 1 0 0

57 2 3 9 1 3 9

76 3 5 25 1 5 25

73 4 7 49 1 7 49

66 5 0 0 0 0 0

98 6 3 9 0 0 0

89 7 5 25 0 0 0

92 8 7 49 0 0 0

Note. For month, 0 = September; 3 = November; 5 = February; 7 = April.
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Table 4

Fixed Effect Results From Level 1 Model

Fixed effect Coefficient SE t-ratio

Third grade

    Intercept, π0 65.520787 0.447329 146.471

    Linear slope, π1 10.520730 0.094826 110.947

    Quadratic, π2 −0.789583 0.012846 −61.464

Second grade

    Intercept, π3 −21.553888 0.252689 −85.298

    Linear slope, π4 −4.838996 0.128241 −37.734

   Quadratic, π5 0.645948 0.017573 36.758
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Table 5

Results of Final Model for Oral Reading Fluency Scores: Fixed Effects Results

Fixed effect Coefficient SE t-ratio

Fixed referent third-grade intercept, π0

    Latino Gen Ed 75.537 0.726 103.988

    Latino SL 63.715 2.501 25.471

    Latino LD 34.661 2.834 12.230

    ESL Gen Ed 61.138 0.695 88.023

    ESL SL 53.162 2.156 24.657

    ESL LD 28.769 1.916 15.016

    ESL-exited Gen Ed 74.653 1.021 73.123

    ESL-exited SL 70.100 3.289 21.316

    ESL-exited LD 37.856 3.490 10.849

Fixed referent third-grade linear slope, π1

    Latino Gen Ed 10.981 0.165 66.502

    Latino SL 10.307 0.568 18.156

    Latino LD 7.447 0.649 11.480

    ESL Gen Ed 10.823 0.157 68.933

    ESL SL 9.744 0.483 20.189

    ESL LD 7.308 0.429 17.025

    ESL-exited Gen Ed 10.852 0.229 47.333

    ESL-exited SL 10.497 0.747 14.056

    ESL-exited LD 6.821 0.778 8.770

Fixed referent third-grade quadratic, π2

    Latino Gen Ed −0.868 0.022 −38.683

    Latino SL −0.735 0.077 −9.548

    Latino LD −0.437 0.088 −4.936

    ESL Gen Ed −0.799 0.021 −37.510

    ESL SL −0.664 0.065 −10.143

    ESL LD −0.418 0.058 −7.188

    ESL-exited Gen Ed −0.844 0.031 −27.099

    ESL-exited SL −0.820 0.101 −8.121

    ESL-exited LD −0.361 0.105 −3.441

Second-grade intercept, π3

    Latino Gen Ed −22.545 0.446 −50.561

    Latino SL −19.648 1.505 −13.060

    Latino LD −10.831 1.759 −6.158

    ESL Gen Ed −23.167 0.421 −54.986

    ESL SL −17.409 1.286 −13.541

    ESL LD −11.073 1.154 −9.594

    ESL-exited Gen Ed −22.283 0.608 −36.643

    ESL-exited SL −19.544 1.961 −9.965
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Fixed effect Coefficient SE t-ratio

    ESL-exited LD −13.548 2.082 −6.508

Second-grade linear slope, π4

    Latino Gen Ed −4.065 0.226 −17.976

    Latino SL −3.954 0.768 −5.148

    Latino LD −5.001 0.890 −5.620

    ESL Gen Ed −5.786 0.213 −27.133

    ESL SL −5.234 0.651 −8.042

    ESL LD −6.333 0.582 −10.874

    ESL-exited Gen Ed −3.965 0.309 −12.851

    ESL-exited LD −4.462 1.051 −4.244

    ESL-exited SL −4.973 1.001 −4.968

Second-grade quadratic, π5

    Latino Gen Ed 0.554 0.031 17.917

    Latino SL 0.485 0.105 4.603

    Latino LD 0.518 0.122 4.252

    ESL Gen Ed 0.778 0.029 26.735

    ESL SL 0.635 0.089 7.129

    ESL LD 0.705 0.079 8.864

    ESL-exited Gen Ed 0.571 0.042 13.515

    ESL-exited SL 0.647 0.137 4.727

    ESL-exited LD 0.554 0.144 3.854

Note. Results for random effects are provided in Table 3. Gen Ed = general education; SL = speech or language delayed; LD = learning disabled;
ESL = English as a second language.
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