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ABSTRACT
This study examined the effects of a phonics-based intervention on the reading outcomes
of non-Spanish-speaking English Learners (ELs). Thirty-Six K-3, primarily Karen- and
Hmong-speaking ELs were randomly assigned to receive a modified version of
Kindergarten Peer-Assisted Learning Strategies (K-PALS; Fuchs et al., 2001b) combined
with Incremental Rehearsal (IR; Tucker, 1989; treatment), 30 min per day for 27-36
sessions in small groups or to continue with business as usual (control). A betweensubjects pre-/post-test design using five Formative Assessment System for Teachers™
(FAST; Christ et al., 2014) earlyReading and CBMReading subtests was implemented.
Multivariate and univariate analyses of variances (MANOVAs and ANOVAs) on the
fluency and error rate of participants indicated treatment students outperformed control
students at post-test in letter-sound identification (p = .006) with a large effect size (g =
.88) and had significantly fewer errors (p = .002) with a moderately-strong effect size (g
= .69). There were no significant differences between the treatment and control group in
consonant-vowel-constant, nonsense and sight words or passage reading fluency or error
rate. Effect sizes were small to moderate (g = -.28-.45). Results suggest that modified KPALS with IR may be an effective intervention to improve the letter-sound identification
skills of non-Spanish-speaking ELs, but further research is needed to verify this claim.
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CHAPTER I
INTRODUCTION
English learners (ELs) are the fastest growing student population in the U.S.
(O'Neal & Ringler, 2010; Rivera & Collum, 2004). As of 2011, there were over 5 million
students learning English as a second language, comprising 10% of the K-12 population
(Garcia, 2011); this percentage is expected to grow to 25% by 2030 (Cheung & Slavin,
2012). Given the growing population of students learning English in our nation’s
classrooms, ensuring effective instruction for ELs is vital, especially considering that
differences in language background may negatively affect many of these students’
academic success (O'Neal & Ringler, 2010; Richards-Tutor, Baker D. L., Gersten, Baker
S. K., Smith, 2016; Rivera & Collum, 2004).
The results of the National Assessment of Educational Progress (NAEP) in 2015
indicated that, on a fourth-grade reading scale, 32% of students learning English
performed at or above basic levels, compared to 73% of non-ELs (National Center for
Educational Statistics, 2015). Unfortunately, this trend in academic difficulties for
students learning English is not limited to fourth grade or to reading. According to Barr,
Eslami, and Joshi (2012), EL students in elementary and middle school tended to score
two to three grade levels below their non-EL peers in all areas. Further, Barr et al. (2012)
found a stark contrast in graduation rates for ELs compared to non-ELs in Texas, with
only 39.3% of English learners graduating compared to 80.4% of all students. These
findings are consistent with the national graduation rates for public schools. A report
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published by the NAEP (Stetser & Stillwell, 2014) revealed that in the 2011-12 school
year, 59% of EL students graduated compared to 61% of students with disabilities, 67%
of American Indian/Alaskan Native students, 69% of Black students, 72% of
economically disadvantaged students, 73% of Hispanic students, 88% of Asian/Pacific
Islander and White students, and 80% of all students nationwide. Hence, despite the
growing prevalence of students learning English in our nation's schools, there still
appears to be a need for more effective academic instructional techniques for these
students.
Reading has become an area of focus and value due to the requirements of the
Every Student Succeeds Act (ESSA; Klein, 2015) and the Common Core State Standards
Initiative (2014). Both actions emphasize that all students be proficient readers by grade
three. These initiatives also stress the importance of reading for students' long-term
achievement. Reading is critical for school and occupational success. Those who struggle
with reading are at greater risk for dropping out of high school and at a greater risk for
unemployment (Kupzyk, McCurdy, Hofstadter, & Berger, 2011). These outcomes seem
especially likely for students learning English as a second language, many of whom
struggle with basic reading skills, affecting their comprehension and ability to learn other
content-related material (Barr et al., 2012). Therefore, it is evident that reading is a major
area of need for EL students.
In this chapter, I provide a review of reading research with ELs. Next, I briefly
summarize research on reading strategies for Non-Spanish-Speaking ELs, specifically.
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Then, I outline the purpose of this study, followed by the research question, hypothesis,
and an overview of the study design. Last, I provide definitions of terms.
EL Reading Research Overview
Many researchers have attempted to determine the applicability of interventions
that have been established as effective for native English-speaking students to EL
students, with varying levels of success (e.g. Calhoon, Al Otaiba, Cihak, King, & Avalos,
2007; Denton, Anthony, Parker, & Hasbrouck, 2004; Harper, Platt, & Pelletier, 2011;
Jitendra et al., 2004; Kamps et al., 2007; Kelly, Gomez-Bellenge, Chen, & Schulz, 2008;
Sáenz, Fuchs, & Fuchs, 2005; Silverman & Hines, 2009; Vaughn et al., 2006). While
these researchers have generally demonstrated reading interventions to be effective for
students learning English, each study included unique participants, intervention features,
and school characteristics; and consequently, had varying outcomes. Some researchers
demonstrated that the reading program they implemented was effective for ELs, but was
more effective for non-ELs (Calhoon et al., 2007; Hapstak & Tracey, 2007; Kelly et al.,
2008). Other researchers found the opposite; their interventions produced greater
academic achievement for ELs than for non-ELs (Harper et al., 2011; Silverman, 2007;
Silverman & Hines, 2009). Finally, some discovered the intervention had no effect on EL
students’ reading outcomes (Denton et al., 2004; Denton, Wexler, Vaughn, & Bryan,
2008). The differences in the outcomes of these studies suggest that various factors may
influence the learning of ELs. Thus, further research is needed to determine what
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conditions are optimal for these students to maximize the effectiveness of the reading
intervention.
One limitation of EL reading research is that most studies have primarily focused
on students who speak Spanish as a first language (Gersten et al., 2007; Vaughn, Mathes,
Linan-Thompson, & Francis, 2005). Several literature reviews of reading intervention
research conducted almost exclusively with Spanish-speaking ELs have been conducted
in the past decade (August, McCardle, Shanahan, & Burns, 2014; Cheung & Slavin,
2012; Gersten et al., 2007; Richards-Tutor et al., 2016). Cheung and Slavin (2012)
reviewed EL reading interventions, and found 22 studies that met their inclusion criteria
with K-6 Spanish-dominant speakers. They determined an overall effect size of .23
(p<.01), but also large variations in effect sizes depending on the reading program.
Instructional programs such as Success for All, Bilingual Cooperative Integrated Reading
and Composition, Peer Assisted Learning Strategies (PALS), and Literacy Express
Curriculum tended to have greater effects than other approaches examined in this review
(Cheung & Slavin, 2012). Effective interventions included school-wide reform with
specific adaptations for EL students, explicit and systematic instruction, structured smallgroup or one-on-one support, and a focus on phonics and language. In addition to these
characteristics, effective interventions tended to include extensive professional
development, explicit materials for teachers, and cooperative learning.
Gersten et al.’s (2007) review examined reading interventions for elementary EL
students and identified five features of effective interventions for these students: (1) using
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formative assessments to inform instruction, (2) focused and intensive small-group
instruction, (3) extensive and varied vocabulary instruction, (4) explicitly teaching
academic language, and (5) heterogeneous cooperative learning or peer-mediated
instruction. Gersten et al. (2007) also discussed the importance of explicit and direct
instruction, which was embedded in many of these studies.
Richards-Tutor et al. (2016) found similar results to the previous reviews. They
included studies published between 2000 and 2012 that used an experimental design and
targeted struggling EL students. Based on the 12 studies that met the inclusion criteria,
small-group instruction that allowed for an increased level of teacher-to-student
interactions (as opposed to whole class instruction) and student-to-student interactions (as
opposed to one-on-one) was effective for this population. Richards-Tutor et al. (2016)
discovered no differences in effectiveness based on the qualifications of the person
implementing or total minutes of instruction and were surprised that no studies tailored
the pre-made curriculums specifically for EL students. Like the other reviews, most
studies in this review were with K-2 elementary students in groups of 3-5, using a
curriculum focused on basic reading skills with an explicit and systematic approach that
had already been designed and implemented with non-ELs and were generally found to
be effective.
Overall, these three reviews indicate that interventions that are systematic and
explicit, include a cooperative learning component, and are provided in a small-group
setting are most likely to be effective for students learning English as a second language.
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However, more research is needed with ELs who speak other languages besides Spanish,
in different grade levels, and across multiple areas of reading to confirm whether these
findings are applicable to a wide range of EL students.
Non-Spanish-Speaking EL Reading Research Overview
Assuming students from non-Spanish-speaking backgrounds will respond
similarly to Spanish-speaking students may be inappropriate considering that a student’s
home language can impact learning (Anthony et al., 2009; Cirino et al., 2009; LugoNeris, Jackson, & Goldstein, 2010; Malloy, Gilbertson, & Maxfield, 2007; PollardDurodola & Simmons, 2009; Rodriguez, Filler, & Higgins, 2012; Slavin & Cheung,
2005; Squire, 2008). Pollard-Durodola and Simmons (2009) compared previous literature
on language transference and determined that all aspects of language can impact student
transference of language knowledge from Spanish to English. Pollard-Durodola and
Simmons (2009) found evidence that phonological awareness in Spanish or English is a
prerequisite for reading in each language. Anthony et al. (2009) examined the emergent
reading growth of 158 at-risk preschool students whose home language was Spanish.
Results indicated that a student’s knowledge in their home language (Spanish) impacted
their knowledge in their second language (English). Specifically, 9% of the variance in
English phonological awareness was accounted for with Spanish phonological awareness,
11% of Spanish phonological awareness variance was predicted by English phonological
awareness, English vocabulary predicted 1% of the variance in Spanish phonological
awareness, and Spanish vocabulary added 2% of the variance in English phonological
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awareness. Overall, Anthony et al. (2009) and Pollard-Durodola and Simmons (2009)
found that language abilities in one language can facilitate language knowledge in
another.
It appears that a student’s first language knowledge can not only support their
language learning in a second language, but their academic achievement as well
(Amendum & Fitzgerald, 2011; Hernández, Montelongo, & Herter, 2016; Lugo-Neris et
al., 2010; Rodriguez et al., 2012; Slavin & Cheung, 2005). A review by Slavin and
Cheung (2005) found 13 studies that examined Spanish-English bilingual instructional
approaches in reading and four that examined other (non-Spanish) bilingual approaches
with English. In all the studies students received reading instruction in their native
language and received reading instruction or other instruction in English. Nine of the
Spanish/English studies demonstrated that students who received bilingual instructional
approaches outperformed students receiving monolingual approaches on English reading
measures. The other four Spanish/English studies found no difference (Slavin & Cheung,
2005). Three of the four studies that used languages other than Spanish found students
who received bilingual instruction performed better on English reading measures than
students with monolingual instructional approaches. This review, although primarily with
Spanish-speakers seems to demonstrate that bolstering students’ language and academic
knowledge in their first language can positively impact students’ academic achievement
in their second language.
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Two newer studies not examined in Slavin and Cheung's (2005) review further
demonstrated this effect. First, Lugo-Neris et al. (2010) analyzed transference of
vocabulary knowledge from Spanish to English. A significant interaction (p<.05)
between the EL students' first language proficiency and their vocabulary knowledge gains
in English was observed. Second, Rodriguez et al. (2012) analyzed a computer-based
language support program in which EL students were randomly assigned to either receive
instruction in Spanish or English. Both sets of students showed significant growth
(p<.05) in word identification, fluency, and comprehension measures, but the students
with Spanish instruction had significantly higher gains (p<.05). Thus, it appears that
students’ first language skills can impact their language and academic achievement in
their second language.
The application of intervention practices for Spanish-speaking ELs to nonSpanish-speaking ELs may be especially difficult given that the Spanish and English
languages have many similarities (Anthony et al., 2009; Bedore & Peña, 2008; Lee,
2006; Li & Suen, 2013; Pollard-Durodola & Simmons, 2009; Ringbom, 1987). Ringbom
(1987) suggested that students with different language backgrounds behave differently
when learning the same foreign language. Furthermore, Lee (2006) observed that ELs
from East Asian countries had greater challenges when learning English as opposed to
students whose home language had closer orthographies to English. Language similarities
between Spanish and English could account for why interventions seem to work similarly
for non-ELs and Spanish-speaking ELs. Therefore, given the fact that a student’s first
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language can impact their language and learning in English and English and Spanish have
similar orthographies it may be inappropriate to assume that interventions that work for
Spanish-speaking EL students will also work for students with other language
backgrounds.
Currently, there is limited empirically-based knowledge about EL students who
speak a first language other than Spanish. Given that approximately 80% of ELs speak
Spanish, which is much higher than any other EL first language (Calderón, Slavin, &
Sanchez, 2011) it is logical that most of the research with EL students has focused on
Spanish. Consequently, little research is available on EL students who speak a different
first language. Furthermore, the few studies that included students who spoke a first
language other than Spanish often did not specify the students' first language, or did not
specifically examine differences in outcomes based on the first language of the students
(e.g. Gyovai, Cartledge, Kourea, Yurick, & Gibson, 2009; Harper et al., 2011; Healy,
Vanderwood, & Edelston, 2005; Kamps et al., 2007; Kelly et al., 2008; Tam, Heward, &
Heng, 2006). As a result of these various factors, there is little information about the 20%
of ELs who speak a first language other than Spanish.
The small amount of research on reading interventions that has been done thus far
for non-Spanish-speaking ELs is limited in scope. The studies were primarily conducted
in lower elementary grades (Gyovai et al., 2009; Healy et al., 2005; Kamps et al., 2007;
Kelly et al., 2008; Li & Nes, 2001; McMaster et al., 2008; Peterson et al., 2014; Rahn et
al., 2015; Santoro et al., 2006; Vadasy & Sanders, 2016), in the area of phonemic
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awareness (Gyovai et al., 2009; Healy et al., 2005; Kamps et al., 2007; Peterson et al.,
2014; Rahn et al., 2015), and mostly with students who spoke a Southeast Asian language
(Gyovai et al., 2009; Healy et al., 2005; Li & Nes, 2001; McMaster, Kung, Han, & Cao,
2008; Peterson et al., 2014; Rahn et al., 2015; Tam et al., 2006; Vadasy & Sanders,
2016).
The components of the interventions used in these studies had many common
features as well. First, all the interventions were demonstrated to be effective at
improving the reading outcomes of Non-Spanish-speaking EL students (as discussed in
the following chapter). Second, many of the interventions included direct, explicit, and
systematic instruction (Gyovai et al., 2009; Kamps et al., 2007; McMaster et al., 2008;
Peterson et al., 2014; Rahn et al., 2015; Santoro, Jitendra, Starosta, & Sacks, 2006;
Vadasy & Sanders, 2016). Based on the intervention components, like Spanish-speaking
ELs and non-ELs, Non-Spanish-speaking EL students tended to respond to clear, precise,
and organized instruction. Third, all the studies (except two; Bliss, Skinner, & Adams,
2006; McMaster et al., 2008) delivered instruction in a small group or one-on-one setting
that lasted approximately 20-30 min. Findings of these studies suggest that reading
interventions that are direct, explicit, and systematic in a small group or one-on-one
setting, focusing on phonemic awareness instruction, can be effective for lower
elementary students who speak a Non-Spanish first language. However, given the small
amount of research with Non-Spanish-speaking ELs and within this small body of
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research, several lacking sufficient rigor or design to draw conclusions from the study
(described in more detail in Chapter II), more research is needed in this area.
Purpose
The purpose of this study was to develop and evaluate the effectiveness of a
reading strategy intended to improve the beginning reading skills of EL students from
Non-Spanish-speaking backgrounds. In this study, two well-established reading
intervention methods that have been demonstrated to be effective for Non-ELs, Spanishspeaking ELs, and preliminarily with Non-Spanish-speaking EL students were combined
with the intent of maximizing student learning for the lowest performing students. The
intervention included two components: PALS decoding (Fuchs, Fuchs, Mathes, &
Simmons, 1997) and Incremental Rehearsal (IR; Tucker, 1989)—both of which have
shown promise for Non-Spanish-speaking ELs and include many of the components
found effective for EL students based on the previous literature reviews discussed.
Peer-Assisted Learning Strategies (PALS)
PALS was originally designed as a grade-level, whole-class instructional program
in the 1990s by Fuchs, Fuchs, and colleagues (e.g., Fuchs et al., 1997). In PALS, students
work in partners on critical reading skills. In the lower grades, PALS activities focus on
phonemic awareness and phonics and in the higher grades on fluency and
comprehension. PALS includes many of the components found to be effective for EL
students including frequent opportunities to respond, extended practice, differentiated
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instruction, and peer-learning (August et al., 2014; Cheung & Slavin, 2012; Gersten et
al., 2007).
Over 40 studies have examined PALS and have generally demonstrated it to be
effective at improving reading outcomes for non-ELs, ELs, and students with disabilities
(What Works Clearinghouse, 2012). Two studies (Calhoon et al., 2007; Sáenz et al.,
2005) have shown PALS to be effective for Spanish-speaking EL students. Calhoon et al.
(2007) found PALS to be effective for Spanish-speaking ELs and non-ELs in first-grade
in a bilingual setting (effect sizes ranging from d = .50-.53). Sáenz et al. (2005) found
PALS for Grades 3 through 6 to be effective for Spanish-speaking ELs with learning
disabilities and non-ELs (effect sizes ranged from d = .40-1.02). One study has also
examined the effectiveness of Kindergarten-PALS (K-PALS; Fuchs et al., 2001a) on the
reading achievement of Non-Spanish-speaking EL children (McMaster et al., 2008).
McMaster et al.’s (2008) results indicated that K-PALS improved the beginning reading
skills of Kindergarten Non-Spanish-speaking EL students compared to control students.
Thus, evidence appears to support the use of PALS with non-ELs and some preliminary
evidence to support its use for Spanish-speaking and Non-Spanish-speaking EL students.
Despite PALS effectiveness, it may be more appropriate to modify PALS to meet
the needs of the most at-risk students (McMaster, Fuchs, Fuchs, & Compton, 2005).
Based on the reviews of the literature on reading strategies for EL students (August et al.,
2014; Cheung & Slavin, 2012; Gersten et al., 2007; Richards-Tutor et al., 2016), and
specifically with non-Spanish-speaking ELs (discussed in Chapter II) it seems
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appropriate to modify PALS in three ways. First, as previously discussed, EL students are
often performing below grade-level and much lower than their non-EL peers.
Specifically, the students in this study were struggling with decoding. Therefore, instead
of providing grade-level PALS, in this study, PALS instruction was based on students’
skill level. The students in this study needed support in basic reading skills, consequently,
primarily K-PALS materials (Fuchs et al., 2001a) were used along with PALS grade 1
(Fuchs et al., 2001b, Fuchs et al., 2001c) and grade 2 (unpublished) decoding materials
because these materials emphasize phonics instruction. Second, based on the literature,
both Spanish-speaking and Non-Spanish-speaking EL students tended to benefit from
small-group instruction. PALS has shown promise for students learning English in a
whole-class, grade-level classroom context (Calhoon et al., 2007; McMaster et al., 2008;
Sáenz et al., 2005), but many EL students require more intensive support in a small-group
setting (Kamps et al., 2007; Richards-Tutor, 2016). Since this study was designed to
focus on students in need of supplemental support, PALS/K-PALS was modified to be
delivered in a small group. Finally, based on previous research, struggling EL students
may benefit from direct and explicit instruction not only with peers but with additional
teacher modeling and differentiated support (August et al., 2014; Gersten et al., 2007;
Richards-Tutor et al., 2016). Thus, the whole-group oral phonemic awareness component
of K-PALS instruction was replaced with additional individualized adult support in
phonemic awareness. In summary, PALS was modified in three key ways. First, PALS
content was based on specific skill-level rather than grade-level. Second, PALS was
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provided in small-groups and third, students were given additional individualized adult
support. These three modifications were implemented to better target instruction for the
lowest-performing non-Spanish speaking ELs in this study.
Incremental Rehearsal (IR)
In this study, Incremental Rehearsal (IR) provided the additional teacher modeling,
differentiated support, and extended practice that has been shown to benefit EL students
(August et al., 2014; Richards-Tutor et al., 2016). IR is a specific reading strategy
demonstrated to be effective in improving both letter-sound recognition and highfrequency word recognition. IR is a commonly-used flash-card procedure in which
unknown items are taught individually through repetition by insertion into a series of
known items. MacQuarrie-Klender, Tucker, Burns, and Hartman (2002) compared IR to
a traditional flashcard intervention and a flashcard procedure where unknown words were
randomly dispersed between known items. MacQuarrie-Klender and colleagues (2002)
found that IR was more effective in teaching vocabulary word reading when compared to
other flashcard drill techniques, with effect sizes exceeding .80. These results
demonstrated IR was both an efficient and effective method for teaching word
memorization for third- and seventh-graders.
Further research has continued to show positive effects of IR in teaching reading
skills for a range of learners (e.g. Burns, 2004; Burns, 2007; Burns, Dean, & Foley, 2004;
Petersen-Brown & Burns, 2011). A meta-analysis of 19 IR studies by Burns, Zaslofsky,
Kanive, and Parker (2012) found a large overall effect of .65 (95% CI = .59-.71) for IR
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interventions across multiple subjects, different group settings, and participant ages. Five
IR studies involving ELs (Bunn, Burns, Hoffman, & Newman, 2005; Matchett & Burns,
2009; Peterson et al., 2014; Rahn et al., 2015; Volpe, Burns, DuBois, & Zaslofsky, 2011)
demonstrated IR's effectiveness for teaching letter sounds and words. Two of these
studies involved students who did not speak Spanish (Peterson et al., 2014; Rahn et al.,
2015). These two studies showed promise for improving the beginning reading skills of
Non-Spanish-speaking ELs. Hence, IR has a substantial body of research demonstrating
it as an effective intervention with non-ELs, and some limited research supporting its
effectiveness with ELs and non-Spanish speaking ELs as well.
Despite preliminary evidence supporting the use of IR with EL students,
providing a one-on-one intervention for in some cases 30 to 45 min a day to learn one to
two sounds a week may not be viewed as realistic or practical in many school settings
where resources and time are often limited. Ergo, in this study, IR was provided for
approximately 10 min a day to individual students within a small-group context. IR
supplanted the phonemic awareness component of PALS in this study because it also
teaches phonemic awareness and letter-sound correspondence but it is individualized and
is provided one-on-one with an adult (both of which have been shown to be effective
methods for EL instruction). Thus, one student completed IR with an adult while the
other students in the group conducted PALS decoding activities with each other, keeping
the intervention at the common intervention length time of 30 min.
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Research Question, Hypothesis and Design
Research Question
The research question that guided this study was: What are the effects of a reading
intervention that combines PALS decoding components and IR on Non-Spanish-speaking
ELs’ beginning reading skills?
Hypothesis
Based on a review of the literature on interventions for English learners and given
positive research findings regarding the effects of PALS and IR, I hypothesized that NonSpanish-speaking ELs who received the modified K-PALS and IR intervention would
outperform Non-Spanish-speaking ELs who did not receive the intervention on measures
of phonemic awareness, decoding, sight word reading, and oral reading fluency.
Design Overview
To test this hypothesis a pretest/posttest control group design was used.
Participants were kindergarten through third-grade students who were identified as in
need of support in basic reading skills and did not speak English or Spanish as a first
language. Participants were randomly assigned to receive the intervention (treatment) or
continue with regular classroom activities (control) group. All participants were given a
pre-test battery of basic reading skill measures and a parallel version form of the same
measures at post-test.
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Definitions of Terms
Decoding
Decoding is defined as the accurate retrieval of the phonological code of written
word forms (Verhoeven & Perfetti, 2011). Decoding is considered separate from reading
or listening comprehension.
English Learner
The focus of this paper is in education, thus, English learners (ELs) are defined
within educational parameters. ELs are generally described as students who are unable to
communicate fluently in English (Hidden Curriculum, 2014), but states have specific
criteria for students to be designated as an EL student. For example, in Minnesota the
student must meet three criteria. First, the student must come from a home where the
primary language of the child or home is not English. Second, an assessment indicates the
student is not proficient in English. Third, another assessment, formal or informal, such
as parent or teacher judgment indicates the student lacks the necessary English skills to
participate fully in academic classes taught in English (Minnesota Department of
Education, 2015-2016). Thus, the definition of ELs is broad and is bound by the statespecific qualifiers. This type of definition creates a highly diverse group of students. Per
the National Council of Teachers of English (NCTE; Squire, 2008) ELs are a “complex
group of students, with diverse gifts, educational needs, backgrounds, languages, and
goals. Some EL students come from homes in which no English is spoken, while some
come from homes where only English is spoken; others have been exposed to or use
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multiple languages. EL students may have a deep sense of their non-U.S. culture, a strong
sense of multiple cultures, or identify only with U.S. culture” (p. 2). Hence, although
there is a language/academic component to the definition, there is also a huge cultural
piece that may impact many facets of these students’ lives. For the purposes of this
dissertation the Minnesota definition will be used. Awareness of the cultural variations
within this population is important, but is also complex. Thus, the language component
and not the cultural component will be the focus of this dissertation. In this study,
English language learner (ELL), limited English proficient (LEP) students, and English
learner (EL) are considered synonymous.
Fluency
Fluency is typically defined as the ability to decode text with speed, accuracy, and
proper expression (Calet, Gutiérrez‐Palma, & Defior, 2015; Sivin-Kachala & Bialo,
2005). However, in this study, only speed and accuracy were considered in the fluency
measure. Consequently, fluency is defined as the ability to decode words with speed and
accuracy. Fluency is considered a separate entity from comprehension in this dissertation.
Intervention
Intervention is considered exclusively within the context of reading within an
academic setting. A reading intervention in this study is defined as targeted reading
instruction supplemental to core for students who are not on grade-level in some aspect of
reading. The intervention includes all parts of the instruction including materials, time,
instructor, content, and so forth.
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Phonemic Awareness
Phonemic awareness is the ability to identify and manipulate sounds of language
with the understanding that these sounds make up the syllables and words of language
(Goldfus, 2012; Yopp, 1992). In this study when phonemic awareness was taught and
measured the phoneme was always presented in the context of printed words. Thus, for
the purposes of this study phonemic awareness can be considered the identification
and/or manipulation of each letter’s sound.
Reading
The definition of reading will be considered using the Simple View of Reading by
Hoover and Gough (1990) that reading is the product of word decoding and listening
comprehension to result in reading comprehension. This study will focus on the decoding
aspect of this equation.
Summary and Overview of Chapters
In this chapter, I reviewed the importance of high-quality reading instruction for
EL students who do not speak Spanish as a first language, providing brief overviews of
the research in this area. Based on this need and the available research, I developed a
reading intervention to specifically target non-Spanish-speaking ELs. In Chapter II, I
present a full review of the research in this area. In Chapter III, I describe the specifics of
the research design and methodology. In Chapter IV, I present the results of this
intervention study, and in Chapter V, I provide interpretations, limitations, and next steps
in reading instruction for Non-Spanish-speaking ELs.

19

CHAPTER II
LITERATURE REVIEW
Nearly 10 million English Learners (ELs) represent the fastest-growing segment
of the US's public school student population (Tarasawa & Waggoner, 2015);
consequently, there is a growing body of research examining instructional strategies for
this population. The focus of this research thus far has been with Spanish-speaking EL
students. As described in the first chapter, literature reviews of reading intervention for
EL students have primarily focused on Spanish-speaking ELs (Cheung & Slavin, 2012;
Gersten et al., 2007; Slavin & Cheung, 2005). Most studies have used effective strategies
for non-ELs and applied them to Spanish-speaking EL students. However, what works
for Spanish-speaking ELs and non-ELs may not hold true for non-Spanish-speaking EL
students due to differences in languages and cultures (language being the focus of this
dissertation). Hence, the purpose of this chapter is to examine the research that has been
conducted involving reading interventions for English Learners who speak a first
language other than Spanish. To do this, I conducted four steps: (a) located all possible
studies, (b) screened studies for inclusion in the review using preset criteria, (c) analyzed
all qualifying studies’ methodological and substantive features, and (d) calculated effect
sizes. Then, I summarized the studies, discussed the quality of the studies, and described
the studies’ commonalities. Finally, I discussed next steps and future directions for nonSpanish speaking EL reading research.
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Literature Search Procedures
A search of literature involving EL students’ academic performance in reading
over the past 20 years was conducted with a multi-database search using Ebscohost and
Web-based repositories (e.g., Google Scholar). This included a simultaneous search of
Academic Search Premier, Academic Search Alumni Editions, Chicano Database, ebook
Collection, Education Source, EBSCO MegaFILE, ERIC, Essay and General Literature
Index, Library Literature & Information Science Full Text, Library, Information Science
& Technology, MasterFILE Premier, Middle Search Plus, Primary Search, Professional
Development Connection, The National Review Archive, The New Republic Archive,
and the National Archive Premium Edition. Additionally, a specific search of the What
Works Clearinghouse database for articles pertaining to reading programs/interventions
for ELs was conducted. The search terms included all derivatives of “English language
learner” and “English as a second language” coupled with all derivatives of reading,
phonics, phonemic awareness, elementary, literacy, meta-analysis, literature review,
intervention, program, and curriculum in different combinations to obtain a wide
collection of the literature. In addition, an ancestral search of synthesis articles, reports on
best practices for EL students and other literature reviews and meta-analyses including
Adesope, Lavin, Thompson, and Ungerleider (2011), Amer (2003), August, Carlo,
Dressler, and Snow (2005), Baker and Baker (2008), Calderón et al. (2011), Cheung and
Slavin (2012), Coleman and Goldenberg (2009), Drucker (2003), Echevarria, Short, and
Powers (2006), Fender (2001), Fien et al. (2010), Fitzgerald (1995), Francis and Vaughn
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(2009), Garcia and Tyler (2010), Gersten and Baker (2000), Gersten et al. (2007),
Goldenberg (2008), Hart (2009), Klingner and Soltero-González (2009), Mathes et al.
(2007), Rance-Rooney (2009), Rolstad, Mahoney, and Glass (2005), Rubinstein- Ávila
(2006), Tran (2006), and Teale (2009) was conducted.
Inclusion/Exclusion Criteria
The intent of this review was to examine current reading strategies for EL
students who speak a first language other than Spanish, hence the following
inclusion/exclusion criteria were imposed. First, the studies must have been conducted
with students in grades Kindergarten-12, in the United States, identified as EL/ELL or
ESL students. Studies that included EL/ELL/ESL students but did not disaggregate
outcomes for the EL participants were excluded. Second, ideally, only studies that
disaggregated the data based on home language would have been included, but this
criterion yielded too few studies to conduct a meaningful review. Therefore, any study
that did not disaggregate the data based on home language, but identified at least half of
the EL students as having a first language other than Spanish was included. Third, the
studies must have included an academic measure of reading performance. Fourth, a
specific reading strategy/instruction/intervention must have been implemented. Finally,
the studies must have been written in English and published in a peer-reviewed journal
within the past 20 years. Studies that took place in bilingual settings were excluded
because bilingual programs are specialized forms of instruction atypical from most
school classrooms (Wilson, 2011). Further, unpublished reports and dissertations were
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not included because of the difficulty in obtaining all relevant manuscripts.
Analyzing Structure
For this review, the studies were divided into two main categories: (1) studies that
disaggregated data between EL students so results for students from different language
backgrounds could be analyzed separately (studies that used single-subject designs) and
(2) studies that included students from different language backgrounds as part of a larger
body of data on the effectiveness of an intervention for ELs as a whole group (group
designs). For all studies, the following features were examined: participant
characteristics, EL identification information, research design, intervention description
and components, outcome measures, procedural fidelity, and findings. Gersten et al.’s
(2005) quality indicators for group experimental designs and Horner et al.’s (2005)
quality indicators for single-subject designs were used to evaluate the internal and
external validity of the studies.
Calculation of Effect Sizes
Effect sizes were calculated when sufficient information from the study was
available. Otherwise, the authors’ reported effect sizes were used whenever possible.
Effect sizes for group experimental designs were calculated using Cohen’s d (Cohen,
1988), defined as the difference between the mean posttest score of the intervention
group minus the mean posttest score of the control group divided by the pooled standard
deviation. Interpretations for effect sizes are as follows: (a) .80 or greater are large
effects, (b) at or near .50 is a moderate effect, and (c) .20 is a small effect (Cohen, 1988).
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Effect sizes for single-subject designs were reported as Percentage of All NonOverlapping Data (PAND; Parker, Hagan-Burke, & Vannest, 2007). PAND is calculated
by dividing the total number of overlapping data points between the baseline phase and
the treatment phase by the total number of data points in the two phases, then subtracting
that number from 1. This results in a proportion of data overlap between a baseline and
treatment condition expressed in a decimal format that ranges between zero and one
(Lenz, 2012). Based on Scruggs and Mastropieri’s (1998) suggestions, interpretations for
effect sizes are as follows: (a) .90 or greater are large effects, (b) .70-.89 are moderate
effects, (c) .50-.60 are small effects, and (d) below .50 are not effective. The advantages
of PAND are that it factors in all the data points and it can be translated into Phi to
further transfer to a Cohen’s d. However, PAND does not control for an upward trend in
the baseline and thus, must be interpreted with some caution.
Results
A total of 10 studies met the inclusion criteria. The studies were divided based on
whether effects could be examined based on the first language of the participant(s). This
approach also resulted in the studies being separated based on experimental design. The
studies that used a single-subject design allowed for an examination of student
performance based on the first language of the participants, whereas research that
implemented an experimental or quasi-experimental design gave general outcomes that
did not allow for this specific analysis. Eight studies used a single subject design (Bliss et
al., 2006; Gyovai et al., 2009; Larabee, Burns, & McComas, 2014; Li & Nes, 2001;
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Peterson et al., 2014; Rahn et al., 2015; Santoro et al., 2006; Tam et al., 2006) and two
studies used a group design (McMaster et al., 2008; Vadasy & Sanders, 2016). Five
studies (Bliss et al., 2006; Li & Nes, 2001; Santoro et al., 2006; Tam et al., 2006)
included students in grades other than Kindergarten and first, but none of the studies
included middle school or high school students. The single-subject studies were further
divided based on grade-level and type of intervention and measure. Table 1 provides a
summary of the studies’ sample characteristics, intervention characteristics, dependent
measure, EL identification information, results, and effect sizes.
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Table 1
Summary of Reading Intervention Studies for Non-Spanish Speaking ELs
Citation
Bliss,
Skinner, &
Adams,
2006

Sample Description
n=1

Intervention Description

Dependent Measure

Program title: Time Delay
Taped Words

1) Words read correct
per min on K-3 Dolcha
sight words lists A, B,
C

Grade: 5
FRL Status: NP

Group: independently
with
monitoring

Language Description
Russian n = 1

1) Increased reading
ability on A, B, and C

EL identification: NP

2) Maintained level on
lists A and B (C not
assessed)

English Proficiency
Level: NP

Struggling Reader

Results

ES
PAND = 1.00

Duration: daily
LEP services provided
Setting: classroom/library
Reading components:
sight words
Gyovai et
al.,
2009

n = 12

Program title: ERI

Grade: K (11), 1
(1)

Group: small

FRL Status: n = 12
Struggling Readers

Duration: 20 min, 2-4x
week, 7-15 weeks
Setting: storage room in
school
Reading components:
phonemic awareness,
phonics

1) Curriculum Based
Assessment (CBA)Letter sounds

Somali n = 10
Spanish n = 1
Vietnamese n = 1

1) All students increased
o PSF and NWF (average
range .5-1.9)

PAND
PSF = .811.00

2) DIBELS Phonemic
Segmentation Fluency
(PSF), Nonsense Word
Fluency (NWF)

EL identification: by
state

2) 11/12 students
increased letter/word
identification

NWF = .711.00

3) WJ-III Word
Attack, Word ID

English Proficiency
Level: 6 beginner, 2
intermediate,
4 advanced
LEP services: 30 min,
3x week
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3) 11/12 students
increased word attack
skills

Larabee,
Burns &
McComas,
2014

n = 3, 1 SLI
Grade: 1
FRL Status: 88%
of school
Struggling Readers

Program Title: Standard
Word Box or Build A
Word-Easy Spelling with
Phonics b (iPad program)
Group: one-to-one
Duration: 4-19 min, 9x
Setting: outside classroom
Reading components:
phonics

1) DIBELS-like
NWF

English n = 1
Somali n = 1
Spanish n = 1
EL identification: NP

2) Letter-Sound
Identification
of letter
taught
previous day

English Proficiency
Level: NP
LEP services: n = 2

3) Time OnTask

Li & Nes,
2001

n=4

Program title: Paired
Reading

Grade: 1, 2, 3 (2)
Group: one-to-one
FRL Status: NP

Oral Reading Fluency

Chinese n = 4
EL identification:
Burns & Roe Reading
Inventory

Duration: NP
Struggling Readers
Setting: home

English Proficiency
Level: NP

Reading components:
fluency

LEP services, 40 min,
daily
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1) English student higher
with standard condition,
Somali higher with iPad,
Spanish not differentiated
2) English student; 100%
accuracy with standard,
50% with iPad, Somali;
20% standard, 50% iPad,
Spanish; 50% standard,
80% iPad
3) English student ontask; 83.70% with
standard, 90.50% with
iPad, Somali; 87.00%
standard, 96.15% iPad,
Spanish; 91.15%
standard, 92.82% iPad

PND*
1) English
100%,
Somali 75%,
Spanish 0%

1) All students showed
improvement from
baseline to
intervention
(average increase 17-27
words)

PAND = .91

2) All students showed
increase from baseline
during maintenance
(average increase 30-50)

2) NA
3) English
50%, Somali
50%, Spanish
0%

McMaster
et al.,
2008

n = 60, 1 Special
Education

Program title: K-PALS

1) Yopp-Singer testphonemic awareness

Group: whole class
Grade: K
FRL Status: n = 35
Reading Level: NP

Duration: 20-30 min, 4x
week, 18 weeks
Setting: general education
classroom
Reading components:
phonemic awareness,
phonics, vocabulary,
fluency, comprehension

2) Rapid Letter
Naming (RLN)
3) Rapid Letter
Sequencing (RLS)
4) WRMT-R: Word
ID, Word Attack
5) WIAT spelling
6) ORF

Asian/Indian n = 23
African/Middle
Eastern n =5
English n = 20
Spanish n = 10
Other = 2
EL identification:
state test or teacher
judgment
English Proficiency
Level: experimental
ELs average: 3.05,
control ELs: 3.45
LEP services, n= 11

Peterson
et al.
2014

n=3

Program title: IR

Grade: K

Group: one-on-one

FRL Status: NP

Duration: 10-15 min. 3x
week, ~9 weeks

1) letter–sound
expression
2) letter–sound
fluency

Hmong n = 1
Spanish n = 1
Polish n = 1
EL identification:
district

Struggling Readers
Setting: school hallway
Reading components:
phonemic awareness,
phonics

English Proficiency
Level:
“entering”“beginning”
LEP services provided
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1) Experimental ELs
outperformed control ELs
in phonemic awareness
and RLS
2) No difference in RLN,
word ID, word attack,
spelling or ORF between
experimental ELs and
control ELs
3) No difference between
ELs and NELs in KPALS
4) Fewer unresponsive
ELs in experimental
compared to control ELs
and K-PALS NELs
1) In letter-sound
expression: all students
mastered 12 sounds
(baseline 0-2)
2) In letter-sound fluency:
all students reached
district benchmark (range
of growth 30-48 sounds)

Cohen’s d
Experimental
ELs
compared to
control ELs
1) Phonemic
awareness =
.65-.69
3) RLS = .58
4) RLN = .80
5) Word ID =
.11
6) Word
Attack = .22
7) Spelling =
.04
8) ORF =
.10-.18
PAND
letter-sound
expression =
.95-1.00

Rahn et
al.,
2015

n = 2, 1 LD

Program title: IR

Grade: K, 1

Group: one-on-one

FRL Status: NP

Duration: 10-15 min, 1-3x
a day, 4x week, 17 weeks

1) letter–sound
expression

Hmong n = 1

1) Hmong student, 12/15
letter sounds mastered

Somali n = 1
2) letter–sound
fluency

Struggling Readers

EL identification: NP
English Proficiency
Level: NP

Setting: school hallway

2) Somali student, 9/15
letter sounds mastered
3) Both students increased
letter-sound fluency (1520)

PND*
letter-sound
expression =
94-98%
letter sound
fluency = 8592%

LEP services provided
Reading components:
phonemic awareness,
phonics
Santoro et
al., 2006

n = 4, 1 LD

Program title: Read Well

Grade: 2

Group: one-on-one

FRL Status: 1/4

Duration: 30 min, 4x
week, 7-14 weeks

Struggling Readers
Setting: small room in
school

1) DIBELS
PSF, LNF, LSF,
NWF, ORF

Asian n = 1
Middle Eastern n= 1
Spanish n = 2

1) All students showed an
overall increase in reading
fluency measures

2) WRMT-R
Word ID, Word
Attack, Passage
Comprehension

EL identification: NP

2) All students increased
on Word Attack

English Proficiency
Level: NP

3) 1/3 student increased in
Word ID

LEP services provided
Reading components:
phonemic awareness,
phonics, vocabulary,
fluency, comprehension

4) 2/3 students increased
in Passage
Comprehension
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PAND
PSF = .20-.29
LNF = 0.001.00
LSF = 1.00
NWF = .201.00
ORF = .271.00

Tam,
Heward,
&
Heng
2006

n = 5 2 LD, 1 DD
Grade: 3 (3), 4, 5

Program title: StoryTelling compared to New
Passage Each Session and
Same Passage to Criterion

FRL Status: NP

1) ORF
2) Researcher made
comprehension
Questions

Amharic n = 2
Khmer n = 1
Spanish n = 2

Group: one-to-one

EL identification:
district assessment

Duration: 35min, daily, 722 sessions

English Proficiency
Level: 2/5

Setting: private classroom

LEP services NP

Struggling Readers

Reading components:
vocabulary, fluency,
comprehension

1) All students increased
ORF in New Passage
Each Session from
baseline (.9-19.8 words)
2) All students increased
ORF in Same Passage to
Criterion from baseline
(.3-44.7 words)
3) All students increased
ORF during both
interventions from storytelling condition
4) All students increased
correct responses to
comprehension questions
5) Overall StoryTelling<New
Passage<Same Passage
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NP

Vadasy &
Sanders,
2016

n = 100
Grade: K
FRL: 69% of
schools
Low English
Proficiency

Program title: Explicit
Vocabulary (EV) or
Explicit Vocabulary with
added Spelling (EV-S)
Group: one-to-one
Duration: 15 min 4x
week,
~14 weeks
Setting: Outside
classroom
Reading components:
vocabulary

1) Peabody Picture
Vocabulary Test -IIIAd
2) WRMT/Normative
Updatee; Word Attack
and Word ID
3) WRAT-4; spelling
4) Researcher made
CBM; Vocabulary 25
item multiple choice
5) Researcher made
CBM; Spelling

SE Asian n = 37
African n = 31
Spanish n = 29
Arabic n = 2
Ukrainian n = 1
EL identification:
1) Teacher identified
2) WELPA or
general vocabulary
pre-test
English Proficiency
Level: 1 or 2 on
WELPA or
<51st percentile on
general vocabulary
pre-test

1) All students had
significant gains on all
outcomes
2) EV-S students
performed significantly
better in Peabody Picture
Vocabulary Test,
WRMT/NU, and CBMSpelling than EV students

Cohen's d
EV-S
compared to
EV:
1) Peabody
Picture
Vocabulary
.44
2)
WRMT/NU
.39
3) WRAT4.00 -.04
4) CBMVocabulary
.21

LEP services: n = 77
5) CBMSpelling .47
Note. NP = Not Provided, FRL = Free/Reduced Lunch, EL = English Language Learner, LEP = Limited English Proficiency, ERI = Early Reading Intervention
Curriculum, DIBELS = Dynamic Indicators of Basic Early Literacy Skills 6th Edition (Good & Kaminski, 2002), WJIII = Woodcock Johnson Tests of
Achievement-3rd Edition (Woodcock, McGrew, & Mather, 2001), K-PALS = Kindergarten Peer Assisted Learning Strategies, WRMT-R = Woodcock Reading
Mastery Test-Revised (Woodcock, 1991), WIAT = The Wechsler Individual Achievement Test (Psychological Corporation, 1992), IR = Incremental Rehearsal,
WRAT-4 = Wide Range Achievement Test-4 (Wilkinson & Robinson, 2006), CBM = Curriculum Based Measure, WELPA = Washington English Language
Proficiency Assessment (CTB/McGraw-Hill, 2006)
a
(Dolch, 1941), b(AtReks, 2013), c(Yopp, 1995), d(Dunn & Dunn, 2006), e(Woodcock, 1997/1998),
*Effect Sizes were calculated by researchers using a different method than Cohen’s d/PAND.
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Single-Subject Designs in K-1
The four studies described in this section had very similar features. First, all the
studies exclusively included Kindergarten or first-grade students. Second, they all had a
letter-sound identification component. Two used the same intervention (Peterson et al.,
2014; Rahn et al., 2015). Finally, they all had similar letter-sound fluency measures.
Gyovai et al. (2009) examined the effects of an early literacy intervention, modellead-test approach focusing on phonemic awareness and phonics, on the reading
achievement of 12 primarily Somali-speaking ELs identified as in need of intensive
support. All participants received Early Reading Intervention (ERI; Simmons,
Kame'enui, Stoolmiller, Coyne, & Harn, 2003) instruction for 20 min, 2-4 times a week,
for 7-15 weeks in leveled small groups. Two students switched groups based on their
progress. A multiple baseline design across participants revealed that 10 out of 12
participants increased their Phoneme Segmentation Fluency (PSF), Nonsense Wordreading Fluency (NWF), and standardized reading scores. Generally, the lowest group
showed the greatest improvement, whereas the highest group showed the least. Overall,
ERI seemed to be an effective intervention to improve the early reading skills of
primarily Somali-speaking EL students with intensive instructional needs.
This study included many of the quality indicators for single-subject research as
described by Horner et al. (2005) such as clear descriptions of participants, setting, and
dependent and independent variables; and more than three replications of the effect.
However, close examination of the results revealed that many of the 12 participants
responded quite differently. Specifically, some students showed improvement during
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baseline, three students showed immediate response to the intervention, six students
showed delayed response to the intervention, and all students showed greatly varied
levels of improvement. More information about student behavior during the intervention
and exactly how often and which lessons were cut short might help to better explain these
differences. Nonetheless, based on the study’s design, the effectiveness of ERI in this
context was supported.
Larabee et al. (2014) investigated the effects of an iPad supported versus standard
word box intervention with three first-graders (one non-EL, one Spanish-speaking and
one Somali EL; two male). Participants received nine one-on-one sessions
counterbalanced between the iPad and standard materials for an average of 7.65 min per
session. Both interventions taught a new sound each day then required students to
identify and blend letter-sounds in CVC (consonant-vowel-consonant) words in an
explicit, multi-sensory format. The standard method used physical manipulatives instead
of an iPad. A multi-element single-case experimental design showed the non-EL student
performed better using the standard approach, the Somali student using the iPad and no
differentiation for the Spanish-speaking student. These results indicate that the iPad
approach may be superior to teach phonics for the non-Spanish-speaking EL in this study.
This study met most of the quality indicators described by Horner et al. (2005).
However, more information about how students were identified as ELs and what the
bilingual and special education services entailed would allow for easier replication of the
study. It would also be beneficial if a standardized measure of reading was used as
opposed to only researcher-created/modified measures to allow for more straightforward
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replication and comparisons to other studies. Last, although it was not feasible in this
study, it would be ideal if the standard approach and the iPad approach did not provide
different types of prompting and feedback to allow for a more direct comparison between
the use of an iPad versus standard materials. Nevertheless, this study provided interesting
insight into how a non-EL and a Spanish-speaking and Somali EL responded differently
to the use of an iPad to teach decoding, but limited conclusions can be drawn given the
small sample size.
Peterson et al. (2014) examined the effects of a letter-sound flashcard intervention
(Incremental Rehearsal; IR; Tucker, 1989) with three Kindergarten EL students (Hmong,
Polish, and Spanish). Participants received one-on-one instruction for 10-15 min three
times a week for approximately 9 weeks. Using a multiple-baseline design across letter
sounds, all three students demonstrated immediate and continuous growth in letter sound
expression and met the district benchmark in letter sound fluency. Letter-sound
expression and fluency remained stable during maintenance assessments. Based on this
study, IR was effective for teaching letter sounds to these three students.
Peterson et al. (2014) met many of the quality indicators described by Horner et
al. (2005). Although it would be helpful to know more about the students' language
backgrounds, such as their English language proficiency and amount of additional
support the students received, the results of this study seem valid based on the detailed
descriptions and robust design.
Rahn et al. (2015) also studied the effects of IR on the letter sound expression and
fluency of one Hmong and one Somali student. Both participants initially received IR
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instruction once a day four days a week for 17 weeks. The Hmong student’s sessions
were increased to three times a day, after 18 sessions to improve retention. A singlesubject multiple baseline design across three letter sound sets was used. The Hmong
student mastered 12 out of 15 letter sounds and the Somali student mastered nine out of
15. Both students showed an increase of 20 to 34 letter sounds per min in the fluency
assessment. While there was some variability in baseline and intervention response,
especially in the third set, IR seemed to be effective at teaching these students letter
sounds.
This study had many strengths, including descriptions of the dependent and
independent variables and the design of the study. However, there were three areas of
concern. First, IOA met the minimum standard of over 80%, but the range fell below,
spanning 65% to 97%. It would have been helpful to know why IOA fell below 80% and
if something was done to improve it. Second, basic information was provided about the
participants, but additional information such as their English language proficiency, socioeconomic status (SES), and additional supports the students were receiving would have
been helpful in making generalizable claims about the results. Third, although lettersound knowledge is important, providing a one-on-one intervention for 30 to 45 min per
day to learn one to two sounds a week may not be pragmatic in schools where resources
and time are limited. Despite these areas of weaknesses, given the overall strength of the
variables and design, the results that IR was effective for these two EL students appeared
valid.
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In summary, all four of these studies showed that ELs improved from the
interventions provided. All the studies met most of the quality indicators described by
Horner et al. (2005) demonstrating the validity of their results. The four studies seemed to
have strong internal validity and showed that explicit phonemic awareness/phonics
instruction was effective for EL students who spoke a language other than Spanish. Thus,
these studies provide some preliminary evidence that explicit phonemic
awareness/phonics instruction for Kindergarten or first-grade ELs who speak a language
other than Spanish can be effective.
Single-Subject Designs in 2nd-5th Grade
The studies described below included students in second grade or higher. As in
the previous studies, fluency was examined, but at the word and passage level instead of
the phoneme or letter-sound level. All studies used Oral Reading Fluency (ORF) as their
primary dependent measure except Bliss et al. (2006), who examined isolated wordreading fluency instead.
Bliss et al. (2006) investigated the effects of a tape-recorded, word reading
intervention on the sight word reading of one 13-year-old from Ukraine who spoke
Russian. The participant read Dolch K-3 sight words (Dolch, 1941) every day before
listening to them on tape, then reread the word if said incorrectly. Using a multiple
baseline across word sets, the student showed an immediate increase in word-reading
ability within a set after intervention began and showed mastery of sets A and B (C not
assessed) during maintenance phases with a randomized list of the words. These results
are promising, considering a student can perform this intervention independently.
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Strengths of the study included detailed descriptions, sufficient experimental
control, and social validity evidence. However, insufficient participant description,
intervention description, and a non-generalizable measure limited external validity. Bliss
et al. (2006) provided anecdotal information about the participant, but no specific data on
the student's characteristics (see Table 1). Further, no description was provided about
fidelity of implementation. Bliss et al. (2006) briefly described training the student, but
did not provide any description of actual intervention implementation. Finally, a more
generalized measure of reading would show whether gains in specific sight-words
transferred to overall reading improvement. Therefore, this intervention seemed effective
for this Russian-speaking EL, but additional information could make this tape-recording
intervention more generalizable.
Li and Nes (2001) also focused on a single area of reading, but examined wordreading at the passage level instead of isolated words. They studied the effects of an
adult-paired reading intervention on the reading fluency of four Chinese EL students in
Grades 1 to 3 who were performing at least one year behind grade level. An adult read a
storybook, then the student read while the adult corrected as needed for 20 min in 30-54
sessions. Using an A-B single subject design, the researchers determined that all students
showed growth in their reading fluency and maintained this level during a maintenance
phase spanning two months.
Li and Nes (2001) provided some important details about the participants, setting,
and independent and dependent measure, but crucial components were missing. First,
participant characteristics were described in detail, but no information was provided on
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how these students were selected to be in the study, nor was information provided on the
specifics about the setting. Second, key details about the intervention were also missing,
such as the lengths of sessions, intervention components, and materials. Third, it is
unclear what text was used for the dependent measure and if the students had prior
opportunities to read the text. Finally, the researchers used another measure (Burns and
Roe Reading Inventory; Li & Nes, 2001), but minimal information was provided about
when or how this assessment was used.
A lack of clarity in the results also raised questions about the internal validity of
the study. A stable baseline was established for only one of the four students. Hence,
experimental control was not established and growth in reading performance could have
been due to other factors. This design flaw is especially troublesome considering some of
the students were within a month of arriving to the United States and time alone with
printed English may have caused the increase in ORF. Therefore, while this intervention
appeared to be efficient and low cost, the lack of adequate descriptions, experimental
control, and reporting diminished confidence in the validity of the results that these
Chinese students benefited from this home-based fluency strategy.
Compared to the studies previously discussed, Santoro et al.’s (2006) intervention
was more comprehensive. Santoro et al. (2006) examined the effects of the Read Well
(Sprick, Howard & Fidanque, 1998-2000) program on four low-achieving second-grade
ELs--two Hispanic, one Asian, and one Middle Eastern. Participants received systematic
and explicit instruction in all major areas of reading, four days a week for 30 min for 7-14
weeks. Based on a single-subject multiple-probe across participants, all four students
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showed growth in reading fluency and general outcome reading measures. Scores
remained constant during maintenance assessments. Therefore, Read Well appeared to
improve reading outcomes for these four students.
This study included many strengths discussed by Horner et al. (2005) except for
two components. First, no information regarding the students’ English proficiency levels
were provided. Second, stable baselines of three data points were established using ORF
for all participants, but not with the other measures. Nonetheless, this study showed
strong internal and external validity evidence with appropriate descriptions and design,
but a lack of experimental control for the other assessments made it difficult to determine
whether Read Well was effective at improving other areas of reading besides oral reading
fluency for these students.
Tam et al. (2006) also focused on passage fluency by researching the effects of
storybook reading compared to explicit vocabulary and fluency instruction with five EL
students (2 Puerto Rican, 2 Ethiopian, 1 Cambodian; 3 male) in Grades 3 to 5. In the
storybook intervention, an adult read a storybook, the student followed along, then
discussed the book, for 7-14 sessions. The intervention had two conditions. In the first
condition, the student received targeted vocabulary instruction and practiced fluency with
a new passage each session for 12-21 sessions. In the second condition, the student
continued with the same passage across sessions until the student demonstrated mastery
for 7-22 sessions. Using a multiple-baseline design across participants, all students
showed an increase in ORF. Visual inspection indicated that students performed the best
with repeated readings. Results further indicated that students showed progress in their
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comprehension skills and maintained their fluency and comprehension levels during
maintenance with familiar passages. These results indicated that repeated readings may
be effective at improving the reading outcomes for these students.
Tam et al. (2006) provided detailed descriptions of participants, setting, materials,
and the independent variable. The dependent variable was described well, but the
measure was developed by the researchers, which calls into question the validity of the
measure. It was also unclear if ORF was assessed during the first, second, or third reading
of the passage, before or after the repeated reading, and whether it was a separate passage
from the intervention. Even so, this study seemed to have strong internal, external, and
social validity evidence demonstrating that these three types of interventions were
effective.
These four studies all focused on reading fluency, had primarily second and third
grade students and met the majority of quality indicators described by Horner et al.
(2005) except the study by Li and Nes (2001). The other three studies demonstrated that
various methods can improve reading fluency and comprehension for ELs from nonSpanish speaking backgrounds. Overall, all four studies showed promise, but additional
research is needed to make generalizable claims about these various interventions.
Experimental Group Designs in Kindergarten
Two studies used experimental designs to assess the effectiveness of a reading
intervention for EL students. Similar to most of the single-subject designs in this review,
these studies focused on students in Kindergarten. However, unlike the single-subject
designs, these studies compared ELs to a control group. Both studies used multiple
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measures to assess the effectiveness of the intervention and used the same word-reading
assessment.
McMaster et al. (2008) researched the effects of Kindergarten-PALS (K-PALS;
Fuchs et al., 2001a) on the reading achievement of 20 (4 African-American, 8 Hispanic, 7
Asian/Indian, one unidentified) ELs compared to 20 non-ELs receiving K-PALS and 20
(one African-American, one Caucasian, 2 Hispanic, 16 Asian/Indian) EL students not
receiving K-PALS in Kindergarten across 23 classrooms. K-PALS included explicit
practice in phonemic awareness, phonics, and fluency via partnered peers, four times a
week for 20-30 min for 18 weeks in a whole class setting. An ANCOVA revealed that
experimental EL students outperformed control EL students in blending (d = .65, p =
.03), segmenting (d = .69, p = .03), and rapid letter-sound identification (RLS; d = .58, p
= .02). EL students who received K-PALS were significantly more likely to be
responsive to instruction based on RLS compared to the control ELs (p = .02) and nonELs (p = .05). Based on these results, K-PALS appears to be a promising practice for
primarily Asian, non-Spanish speaking EL students in some areas of reading.
McMaster et al. (2008) included most of the quality indicators as described by
Gersten et al. (2005) and overall the different participant groups seemed comparable.
However, ELs students received more additional support from a reading specialist than
the non-ELs and received ESL services. These differences may have contributed to the
differences in results. Nonetheless, this study had a strong foundation, methodology, and
analysis and consequently the results of this study should be considered valid.
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Vadasy and Sanders (2016) also implemented a strong study, but with a much
different treatment design. Vadasy and Sanders (2016) examined the effects of a
vocabulary intervention with or without a spelling component on the reading and spelling
outcomes of Kindergarteners from seven urban public schools. Forty-nine (18 Southeast
Asian, 16 African, 13 Spanish, 1 Arabic, and 1 Ukrainian) students received one-on-one
word blending and spelling instruction for 3 min, word meaning and sentence reading for
2 min, passage reading for 4 min, sentence completion for 3 min, and saying a sentence
for 3 min. Fifty-one (19 Southeast Asian, 15 African, 16 Spanish, and 1 Arabic) students
received the same thing but with additional embedded spelling practice for a total of 15
min a day, four times a week for approximately 14 weeks. A multilevel, hierarchical
modeling analysis determined that all students improved in verbal vocabulary, general
word reading and spelling skills, and on intervention specific vocabulary and spelling
assessments (p <.05). The model further showed that students who received additional
spelling strategies outperformed students who had only the original instruction in verbal
vocabulary (d = .44, p < .001), general word reading (d = .39, p < .001), and intervention
specific spelling (d = .47, p < .001). These results indicate that explicit vocabulary
instruction with spelling techniques can improve the word reading and spelling of nonSpanish speaking ELs.
The conclusions drawn from this study have strong validity evidence given that
most of the quality indicators by Gersten and colleagues (2005) were met. For example,
many details were provided about the sampling procedure, intervention characteristics,
fidelity, and measures used. However, information on whether the Peabody Picture
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Vocabulary Test-IIIA (Dunn & Dunn, 2006) coupled with teacher identification of a
student as having a non-English home language is a valid means to identify EL students
would greatly improve the participant selection validity evidence. Additional information
on the characteristics of the participants by group such as their English proficiency levels,
details about the setting, and more thorough explanation of the analyses would provide
even more internal and external validity evidence. Even so, the study was well designed
and executed. Consequently, the results can be interpreted with confidence.
Both McMaster et al. (2008) and Vadasy and Sanders (2016) had strong study
designs. McMaster et al. (2008) used a well-established reading program and Vadasy and
Sanders (2016) used an established program with modifications. Further, although both
studies found their experimental intervention more effective, it was only on certain
measures. In the McMaster et al., (2008) study, K-PALS EL students only improved on
measures more closely connected to the intervention (i.e. letter-sound assessments and
decoding). Students in the Vadasy and Sanders (2016) study who received the additional
spelling outperformed students who were a part of the original intervention on some of
the word reading and spelling assessments, but not all. Either way, both studies provided
evidence to support the use of an established reading program, one with modifications to
improve the basic reading skills of non-Spanish speaking ELs.
Summary
All studies in this review had limitations, but overall, most studies met the quality
indicators set forth by Gersten et al. (2005) and Horner et al. (2005). Seven of the singlesubject designs' (Bliss et al., 2006; Gyovai et al., 2009; Larabee et al., 2014; Peterson et
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al., 2014; Rahn et al., 2015; Santoro et al., 2006; Tam et al., 2006) methodologies and
descriptions were clear enough that the results appeared to be valid. These interventions
included five identified programs: Build A Word-Easy Spelling with Phonics, ERI, IR,
Read Well, and Word Boxes and two researcher-made interventions involving a timedelayed taped sight word intervention and a reading fluency intervention. Li and Nes
(2001) lacked experimental control in their study, so whether the effects observed were
caused by the intervention cannot be determined. The effect sizes for the single-subject
designs ranged from zero to one, but were generally moderate to large.
Both the experimental group designs (McMaster et al., 2008; Vadasy & Sanders,
2016) met the quality indicators by Gersten et al. (2005) so the claims made seem valid.
McMaster (2008) used a published intervention and Vadasy and Sanders (2016) used a
previously researched intervention. Effect sizes ranged from -.80 to .69 with moderate
effect sizes for those assessments that the experimental ELs outperformed the control
students.
Common Study Features
There were many commonalities amongst the studies, including the participant
characteristics, EL identification, EL supports, the intervention components, and the
dependent measures.
Language of participants. Although at least half the study participants had to
speak a first language other than Spanish (if the data was not disaggregated by home
language) to be included in this review, most of the studies still included Spanishspeaking EL students (Gyovai et al., 2009; Larabee et al., 2014; McMaster et al., 2008;
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Peterson et al., 2014; Santoro et al., 2006; Tam et al., 2006; Vadasy & Sanders, 2016).
Vadasy and Sanders, (2016) had 29 (out of 100) Spanish-speaking EL students,
McMaster et al. (2008) had 10 (out of 40 ELs), Santoro et al. (2006) and Tam et al.
(2006) each had two (out of four and five respectively), and Gyovai et al. (2009), Larabee
et al (2014), and Peterson et al. (2014) each had one (out of 12, three, and three
respectively). Across the studies, a total of 46 of the EL students (26.59%) spoke Spanish
as a first language.
Southeast Asian/Indian was the most common language of non-Spanish speaking
students in this review. Vadasy and Sanders (2016) had 37 (out of 100), McMaster et al.
(2008) had 23 (out of 40 ELs), Li and Nes (2001) included four (out of four), and Gyovai
et al. (2009), Peterson et al. (2014), Rahn et al. (2015), and Tam et al. (2006) all included
one participant (out of 12, three, two, and five respectively) whose primary language was
from Southeast Asia. Thus, 68 ELs (39.30%) in this review spoke a Southeast
Asian/Indian home language.
The other most common language backgrounds were Middle-Eastern/African
languages. Ten of 12 participants in Gyovai et al.’s (2009) study and one of two ELs in
Larabee et al.’s (2014) and Rahn et al.’s (2015) were Somali. McMaster et al. (2008)
included five students with African/Middle Eastern first languages (out of 40 ELs) and
Vadasy and Sanders (2016) had 33 out of 100. One of Santoro et al.’s (2006) four study
subjects spoke a Middle Eastern language and three of Tam et al.’s (2006) five study
subjects spoke an Ethiopian language. Therefore, 54 EL students (31.21%) spoke a
Middle-Eastern or African first language in this review.
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Finally, four studies included one student of European descent (Bliss et al., 2006;
out of one; McMaster et al., 2008; out of 40 ELs; Peterson et al., 2014; out of three;
Vadasy & Sanders, 2016; out of 100). Thus, 68 of 173 EL students spoke an
Indian/Southeast Asian first language, 54 of 173 students spoke an African/Middle
Eastern language, and 4 of 173 spoke a European-based language. Therefore, it appears
that much of the research on English learners who speak a language other than Spanish
are Asian/Indian language speakers with African/Middle Eastern languages as the
second-most common.
EL identification. In all of the studies, students were identified as ELs, but the
identification process, level of proficiency, and level of support these students received
varied. All except two studies (Li & Nes, 2001; Vadasy & Sanders, 2016) relied
exclusively on information from the district or school to identify students as EL and
determine English proficiency levels. Further, four did not provide any EL identification
information at all (Bliss et al., 2006; Larabee et al., 2014; Rahn et al., 2015; Santoro et
al., 2006). Only McMaster et al. (2008) controlled for English proficiency levels. Thus,
little can be said about the specific language abilities of the students in these studies and
how this impacted their reading achievement.
Grade and SES. All the studies in this review except Bliss et al. (2006) and Tam
et al. (2006) selected participants in lower elementary grades, six of which examined
Kindergarten and/or first-grade exclusively (Gyovai et al., 2009; Larabee et al., 2014;
McMaster et al., 2008; Peterson et al., 2014; Rahn et al., 2015; Vadasy & Sanders, 2016).
Beyond grade level, there were other similarities among student characteristics. Half of
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the studies did not report information about students’ SES or Free/Reduced lunch (FRL)
(a common measure of SES; Hoffman, 2012; Bliss et al., 2006; Li & Nes, 2001; Peterson
et al., 2014; Rahn et al., 2015; Tam et al., 2006). However, the studies that did report SES
showed that many of the students, especially the EL students, had low SES. All the
students in Gyovai et al.’s (2009) study had low SES and in McMaster et al.’s (2008)
study, far more EL students had low SES than their non-EL peers. Overall, most of the
studies did not report SES, but those that did primarily included EL students with lower
SES.
Intervention characteristics. McMaster et al. (2008) was the only study not to
implement a reading program specifically designed for students who were underperforming. One of the interventions was provided in a small group (Gyovai et al., 2009)
outside the general education classroom. Seven studies used a one-on-one setting
(Larabee et al., 2014; Li & Nes, 2001; Peterson et al., 2014; Rahn et al., 2015; Santoro et
al., 2006; Tam et al., 2006; Vadasy & Sanders, 2016) and used a reading intervention
more suited for an intensive level of support. Thus, most interventions reviewed in this
study were intended for students needing additional support beyond students’ regular
instruction from the classroom teacher.
Most of the interventions in this review were also phonemic awareness and/or
phonics based. All the studies in early elementary except Li and Nes (2001) included a
phonics component, and three were primarily focused on phonemic awareness (Gyovai et
al., 2009; Peterson et al., 2014; Rahn et al., 2015). Most studies had a fluency component
(Bliss et al., 2006; Li & Nes, 2001; McMaster et al., 2008; Santoro et al., 2006; Tam et

47

al., 2006; Vadasy & Sanders, 2016). Four studies (McMaster et al., 2008; Santoro et al.,
2006; Tam et al., 2006; Vadasy & Sanders, 2016) included a comprehension component
and five (Bliss et al., 2006; McMaster et al., 2008; Santoro et al., 2006; Tam et al., 2006;
Vadasy & Sanders, 2016) included a vocabulary piece. Hence, most these studies focused
on early literacy skills and fluency and about half also included a vocabulary or
comprehension component.
Measurement tools. Many of the studies focused on the same content (phonemic
awareness, phonics, and fluency), consequently, it is not surprising that many of them
used the same dependent measure. Two studies used Dynamic Indicators of Basic Early
Literacy Skills 6th Edition (DIBELS; Good & Kaminski, 2002; Gyovai et al., 2009;
Santoro et al., 2006) and six studies used a measure similar to DIBELS (Larabee et al.,
2014; Li & Nes, 2001; McMaster et al., 2008; Peterson et al., 2014; Rahn et al., 2015;
Tam et al., 2006). Bliss et al. (2006) and Vadasy and Sanders (2016) were the only
studies to not use a measure similar to DIBELS. Several studies also used the WoodcockJohnson III (WJ-III; Woodcock, McGrew, & Mather, 2001) or Woodcock Reading
Mastery Test-Revised (WRMT-R; Woodcock, 1997; Gyovai et al., 2009; McMaster et
al., 2008; Santoro et al., 2006; Vadasy & Sanders, 2016). Overall, most studies used
similar measures, which facilitates an easier comparison of results across studies.
Discussion
Based on an extensive literature search, 10 studies were found that examined a
reading intervention implemented with ELs who spoke a first language other than
Spanish. Most studies met the quality indicators by Gersten et al. (2005) and Horner et al.
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(2005); however, the results of Li and Nes’ (2001) study should be viewed with
considerable caution given the failure to meet important quality indicators for single
subject designs (Horner et al., 2005). Regardless of whether this study is included or
excluded, it seems evident that what can be said about reading interventions for EL
students who speak a language other than Spanish is primarily limited to Kindergarten
and first-grade, in phonemic awareness/phonics, and mostly with students who speak an
Asian/Indian language using a fluency measure as a means of assessment.
Although the interventions used in these studies had different names and different
procedures, they shared some common features. First, all the studies showed the
interventions to be effective at improving the reading outcomes of non-Spanish speaking
EL students. However, the range in effect sizes were -.80-1.00, thus there was quite a lot
of variability in outcomes. Second, many of the interventions included direct, explicit,
and systematic instruction (Gyovai et al., 2009; Larabee et al., 2014; McMaster et al.,
2008; Peterson et al., 2014; Rahn et al., 2015; Santoro et al., 2006; Vadasy & Sanders,
2016). These similarities in intervention components indicated that, non-Spanish
speaking students tended to respond to clear, precise, and organized instruction. Third, all
the studies (except two; Bliss et al., 2006; McMaster et al., 2008) delivered instruction in
a small group or one-on-one setting. Therefore, findings of this review suggest that
reading interventions that are direct, explicit, and systematic in a small group or one-onone setting, focusing on phonemic awareness/phonics instruction, can be effective for
early elementary ELs who speak a non-Spanish first language.
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Besides the obvious difference in language of the students, when comparing the
results of this review to previous reviews that have been done with EL students (August
et al., 2014; Cheung & Slavin, 2012; Gersten et al., 2007; Richards-Tutor et al., 2016) the
design features and results seem consistent. First, in both Spanish and non-Spanishspeaking EL studies, the bulk of the research is with students in early elementary. In fact,
no intervention studies were found with non-Spanish-speaking students in middle or high
school (regardless if they met the inclusion criteria) and only a few have been done with
Spanish-speaking EL students (e.g. Carlo et al., 2004; Denton et al., 2008; Lesaux,
Kieffer, Faller, & Kelley, 2010). Second, most of the Spanish- and non-Spanish-speaking
EL research targets letter-sound/phonemic awareness skills. Although this may be a
function of the grade level of the students, it is still important to consider when making
conclusions about interventions for EL students. There are however many studies with
Spanish-speaking and non-Spanish-speaking ELs that also looked at other areas of
reading, especially vocabulary (e.g. Calhoon et al., 2007; Carlo et al., 2004; Harper et al.,
2011; Kamps et al., 2007; Lesaux et al., 2010; Lugo-Neris et al., 2010, Proctor, Dalton, &
Grisham, 2007; Silverman, 2007, Silverman & Hines, 2009, Tam et al., 2006, Vaughn et
al., 2005; Vaughn et al., 2006).
Third, most interventions for Spanish and non-Spanish-speaking EL students took
place in small groups or one-on-one. In the non-Spanish-speaking EL interventions only
two studies used a grouping other than small group or one-on-one (Bliss et al., 2006;
McMaster et al., 2008). In the Spanish-speaking studies there were several that used
whole group instruction and/or had different types of grouping within the intervention.
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For example, Carlo et al. (2004), Silverman (2007), and Silverman & Hines (2009) used
whole-group systematic, scripted programs to teach vocabulary that incorporated specific
EL strategies and Spanish immersion. The students in these studies showed impressive
gains. However, in these whole-group only interventions it may have been the strength of
these programs that caused the gains and not the difference in the grouping of the
students. Conversely, Chambers, Slavin, Madden, Cheung, and Gifford (2004) and
Lesaux et al. (2010) used whole-group instruction coupled with small group and one-on
one components, both of which benefited students in the interventions. Thus, most of the
evidence supports the use of small-group or one-on-one for Spanish-speaking and nonSpanish-speaking EL students, but only a few studies have been done with alternative
groupings.
Finally, the components of the interventions were similar. Several of the
recommendations specified in the previous literature reviews seem to be applied to the
interventions with non-Spanish-speaking EL students. Most of the non-Spanish-speaking
interventions were explicit and systematic (Gyovai et al., 2009; Larabee et al., 2014;
McMaster et al., 2008; Peterson et al., 2014; Rahn et al., 2015; Santoro et al., 2006;
Vadasy & Sanders, 2016). Sixty percent of the studies also used formative assessments to
inform instruction (Bliss et al., 2006; Gyovai et al., 2009; Larabee et al., 2014; Peterson
et al., 2014; Rahn et al., 2015; Tam et al., 2006). Last, most interventions for Spanish and
non-Spanish-speaking ELs were first created and evaluated for non-EL students and not
specifically tailored for the ELs in each study. All in all, the interventions discussed in
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this review seem to be consistent in many ways to the interventions done with Spanishspeaking EL students.
Limitations
There are limitations to the above conclusions, primarily due to the few number of
studies that could be included in this review. Large claims cannot be made about the
effectiveness of reading interventions in general with only 10 studies, let alone for a
specific population of students who speak a first language other than Spanish.
Additionally, one of these 10 studies had notable methodological problems. Therefore,
only nine studies can truly further our understanding of how non-Spanish speaking ELs
respond to reading interventions and this number is far too small to make substantial
claims.
Another limitation was the lack of control of other potentially contributing factors
to student achievement such as SES and language proficiency in the study designs. Low
SES has been linked to lower achievement (Caldas & Bankston, 1997), yet only one
study (McMaster et al., 2008) controlled for this factor. McMaster et al. (2008) controlled
for SES and still found K-PALS to be effective for the non-Spanish speaking EL students
in the study. Hence, at least in the case of McMaster et al. (2008), low SES was not the
contributor to the difference between the non-ELs outperforming the ELs in their study
and the non-Spanish speaking ELs’ success with K-PALS. Further, the studies that
included SES information reported the students as primarily low SES and still had
positive outcomes. Therefore, although SES may contribute to student outcomes, it does
not appear to be a confounding variable in these studies.
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Differences in English language proficiency may have also contributed to the
observed effects in the studies. Little information was provided about the students’
English proficiency in this review. Yet English language proficiency is known to be a
contributing factor in English reading achievement (Lindholm-Leary & Hernández,
2011). Some studies had students with similar English proficiency levels and the students
still performed differently (Peterson et al., 2014; Tam et al., 2006), but most researchers
did not control for this factor. Therefore, English proficiency differences could have
contributed to the observed differences in outcomes in many of the studies.
Overall, SES and variations in English proficiency levels can impact student
performance. Some studies controlled for these factors and still had positive outcomes,
indicating the interventions were effective for non-Spanish speaking EL students.
Nonetheless, because most studies did not control for these factors, there are limitations
on how much can be said about the impact first language differences alone have on
student performance.
Implications for Policy and Practice
This knowledge has direct implications for policy and practice. Given the growing
rate of students learning English in the classrooms and the observed lower performance
of these students compared to their peers (Calderón & Slavin, 2011) there is a pressing
need for effective tools and systems for practitioners and policy-makers to implement
with this population. Yet, what is most effective for EL students is still largely unknown.
Albers, Hoffman, and Lundahl (2009) identified the percentage of articles related to ELs
in education and found only 3% examined ELs and/or related factors. Furthermore, of
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that 3% the majority focused on assessment related issues. Thus, more research is clearly
needed on EL instruction in general.
Even further, the small amount of research that is available on EL reading
interventions is primarily focused on Spanish-speaking EL students. Even though the
literature on reading interventions for Non-Spanish-speaking EL students is fairly
consistent with reading interventions for Spanish-speaking ELs because there is such a
small amount of research with students who speak a language other than Spanish, it is not
yet safe to assume students from different language backgrounds function and/or learn to
read in English in the same ways. Thus, although this review provided insight that
interventions that worked for Spanish-speaking ELs tended to work for non-Spanish
speaking ELs, further research is needed to determine if this is true in larger studies
where extraneous variables such as SES and English proficiency levels are controlled for,
with older students in a variety of reading components.
Ergo the intent of the current study is to add to the research-based knowledge on
reading interventions for non-Spanish-speaking EL students. As described in this chapter,
there is already a small body of research with non-Spanish-speaking ELs primarily in the
lower grades, who speak a southeast Asian language in phonemic awareness and phonics
with a previously established reading intervention. This study was intended to add to that
body of research by including participants and an intervention with similar characteristics
as those described in this chapter while still taking into consideration SES and language
proficiency as much as possible. The next chapter will discuss the methodology used to
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create these participant and study features, followed by analyses of the study outcomes,
and a discussion of how this study and its results should be interpreted.
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CHAPTER III
METHODS
Study Characteristics
Power Analysis
A power analysis was conducted to identify the sample size needed to find
statistically significant results. G*Power (Faul, Erdfelder, Lang, & Buchner, 2007) was
used, specifying an Analysis of Variance (ANOVA) fixed main effects with an alpha
level .05, beta level .80, and one degree of freedom with two groups. This analysis
indicated that 34 to 67 students would be needed to demonstrate a moderate effect size
ranging from .35-.50. Given this information and the number of non-Spanish-speaking
students available to participate, the final sample included 36 consented Kindergarten,
first-grade, second-grade, and third-grade ELs.
Setting
Participants were drawn from two elementary schools: a public school located in a
large district in a mid-western city and a charter school in the same area. Based on the
state reading exam given in 2014, 58.8% of students in the state met grade level
standards. This percentage was notably higher than the district’s percent proficient of
38.0%, the public school’s 28.3%, and charter school’s 11.3%. Proficiency rates were
even lower for EL students. The state EL proficiency level in reading was 17.6%, which
was slightly higher than the public school’s level of 15.2%, and notably higher than the
charter school’s level of 7.9%. Students at both schools—particularly the ELs—had clear
needs in reading.

56

Based on enrollment information at the time of this study (2014), the public
school student body was comprised of 277 students, 58.1% of whom were Black, 15.5%
Asian/Pacific Islander, 14.4% White, 9.0% Hispanic, and 2.9% American Indian. Eightyseven percent of students received free and/or reduced lunch (FRL), and 19.1% received
special education services. Thirty percent of the public school students were identified as
ELs. The charter school was in the same neighborhood but had a much different
demographic make-up. The total student population was 295 students, 80.0% of whom
were Asian/Pacific Islanders, 15.3% Black, 2.7% White, 1.4% American Indian, and .7%
Hispanic. Approximately 98% of the students received FRL, 11.9% received special
education services, and 70.2% were identified as ELs.
Participants
Students were included based on the following criteria: (1) they spoke a first
language other than English or Spanish, (2) they were considered limited-English
proficient based on the WIDA-ACCESS Placement Test and ACCESS assessments
(World-Class Instructional Design and Assessment, 2012); (3) they were identified as
needing intensive support in basic reading skills based on the district screener (Mondo
Bookshop Assessments; Crévola & Vineis, 2004; in the public school or the
Developmental Reading Assessment Two; DRA2; Bates, 2010; in the charter school),
and (4) their teachers expressed specific concerns about their basic reading skills.
Students were excluded if (a) teachers did not see a need for the intervention, (b) no
trained staff were available to provide the intervention, or (c) the intervention interfered
with the students’ special education services. In the public school, several classrooms
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were excluded because the researcher and teachers determined there were no viable
options for a trained adult to implement the intervention given teacher’s schedules, staff
availability, and staff skill-set. In the charter school, students in special education were
excluded from the study because the intervention interfered with their special education
services times. Based on this inclusion and exclusion criteria 36 students were eligible for
the study; 7 from the public school and 29 from the charter school.
All students received FRL and were evenly distributed across grade level with
four more students in second grade than in the other grades. Participants were primarily
Karen (15) and Hmong (14). The remaining four students were Somali (3) and Chinese
(1) attending the public school. Kindergartners all received the lowest possible score on
the district English proficiency assessment, demonstrating an emergent English
proficiency level. The older students’ scores varied, but none were identified as proficient
in English. Students at the charter school received more minutes of English as a second
language (ESL) services in a co-teaching model whereas the public school students got
fewer minutes in a pull-out small group setting.
After students were deemed eligible they were randomly assigned within
classrooms when possible, and grade-level when not, to receive modified K-PALS + IR
(experimental ELs) or regular instruction (i.e., business as usual; control ELs) by
following several steps. First, to ensure relatively equal prior reading ability, students
were rank ordered based on district reading assessments. In the public school students
were ranked based on the Bookmark Benchmark Oral Reading Fluency Assessment and
Letter-Sound Correspondence Assessment. In the charter school the DRA2 was used to
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rank students. Second, students were paired based on their rank order. For example, the
lowest performing student in a grade level/classroom was paired with the second lowest
performing student in that grade level/classroom. Last, using the coin flip method
students were assigned either to experimental or control condition. If there were an odd
number of students in a grade level, an additional coin flip procedure was implemented
for that single student. This procedure created equal groups of participants in the
experimental and control conditions (n = 18 per group).
After students were randomly assigned to experimental or control conditions, chi
square analyses were completed to determine if there were any statistically significant
differences based on the school they attended, gender, special education status, home
language, FRL, English proficiency level, and additional language support between the
experimental and control EL students. Additionally, two-tailed independent samples ttests were done to determine any statistically significant differences between the
experimental and control groups based on age and the district reading measures.
However, given the small number of students that took the district reading assessments,
the t-test results, shown in Table 2, should be interpreted with caution.
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Table 2
Student Demographics
Modified
K-PALS + IR ELs
(N = 18)
n
(%)

Variable
School

Control ELs
(N = 18)
n

(%)

χ²

Public
Charter

4
14

(22)
(78)

3
15

(17)
(83)

0.14
0.03

Male

11

(61)

13

(72)

0.17

Special Education

0

(0)

1

(6)

1.00

Home Language
Karen
Hmong
Chinese
Somali

11
6
0
1

(61)
(33)
(0)
(6)

4
8
1
2

(22)
(44)
(6)
(11)

3.27
0.29
1.00
0.33

Received Free or Reduced Lunch

18

(100)

18

(100)

0.00

English Proficiency Level
1
2
3
4

5
8
5
1

(28)
(44)
(28)
(6)

4
6
6
2

(22)
(33)
(33)
(11)

0.11
0.29
0.09
0.33

Type and Minutes of ESL Services Per Week
0
None
4
Pull-Out (70-140)
14
Co-Teaching (150-520)

(0)
(11)
(22)

1
2
15

(6)
(6)
(22)

1.00
0.67
0.03

4
4
6
4

(22)
(22)
(33)
(22)

4
4
6
4

(22)
(22)
(33)
(22)

0.00
0.00
0.00
0.00

M
7.69
71.75
7.79

(SD)
1.25
12.09
7.53

M
7.65
84.00
8.20

(SD)
1.31
12.29
7.23

t
0.09
1.32
0.15

Sex

Grade Level
Kindergarten
First
Second
Third

Age (Years, Months)
Mondo Reading Scores
DRA2 Scores
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Based on the chi square analyses, p-values were >.05 with no statistically
significant differences between the experimental and the control students based on
school, sex, special education status, home language, FRL status, English proficiency
level for each grade, type or number of minutes of English language services or grade
level. Results of the t-tests confirmed there were also no statistically significant
differences between the experimental and control students in terms of mean age or
district reading scores.
Measures
Students were administered two types of assessments; the district screener and the
pre- and post-test measure. Two subtests from the Bookshop Assessment K-2, oral
reading fluency and letter-sound correspondence, were used at the district school to
identify students in need of additional support in basic reading skills. The DRA2 were
used at the charter school for the same purpose. All students were also assessed using the
Formative Assessment System for Teachers™ (FAST; Christ et al., 2014) at pre- and
post-test as the dependent measure.
Bookshop Assessment K-2
The Bookshop Assessment for K-2 by Mondo Publishing (Crévola & Vineis,
2004) is the reading diagnostic and progress monitoring tool already in place at the
participating public elementary school. It is linked to the curriculum being used in the
classrooms and is intended to guide instruction. It includes eight areas of assessment: oral
language, text comprehension, oral reading fluency, print concepts, phonemic awareness,
letter recognition, letter-sound correspondence, and word knowledge. For the purposes of
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identifying students needing additional support the oral reading fluency and letter-sound
correspondence assessments were used. Directions are scripted and the administrator is
expected to only administer the test when the student is maintaining full attention in a
one-on-one setting. Students are not penalized for variations in answers due to dialect or
articulation. After 3 sec if the student does not give a word or sound the student is told
the sound/word and the word or sound is marked as incorrect.
Attempts were made to gain technical information about the Bookshop
Assessment including looking at the materials, the manuals, and contacting the Mondo
Publishing company multiple times. Unfortunately, no technical information could be
obtained. Students were given this assessment in late January/early February by trained
paraprofessional staff to identify students in need of small-group intensive instruction.
These scores were used for identifying students from the public school for the study.
Oral Reading Fluency. This assessment always directly follows the benchmark
text level/comprehension assessment. Oral reading fluency is based on the number of
words read in 1 min with the same text used to determine the student’s instructional level
in the text level/comprehension assessment. The administrator says to the student “Please
read this book (or passage) to me again out loud. If you get stuck on a word, I will help
you. I will turn the pages for you so you can keep reading. Stop when I say, “Stop.” Start
here. (Point to the first word of the text). Begin.” Administrators are instructed to help the
student with words they struggle with and mark all deviations, omissions, substitutions,
and words read incorrectly as errors. The assessment is stopped after the first min.
Additionally, the administrator is instructed to write brief comments about the student’s
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phrasing, fluency, and expression. Students are not penalized for repeated words, inserted
words, or self-correction. The expectation is students read 20 words per min in
Kindergarten, 40 words per min in first-grade, 90 word per min in second-grade, and 110
words per min in third-grade.
Letter-Sound Correspondence. This assessment determines students’ lettersound knowledge using unknown words. After opportunities to practice, students read
from a list of 20 nonsense words with 2-3 sounds per word. Students can say each sound
or read the word as a whole word. Students get one point for each phoneme identified
correctly, even if out of sequence, within a word. By the end of Kindergarten students
should correctly identify 20 phonemes, middle of first-grade 40, and end of first-grade 50
or more.
DRA2
The DRA2 (Bates, 2005) was used at the charter school to determine which
students would potential benefit from this intervention. The DRA2 is a formative,
criterion-referenced assessment to determine students’ independent reading levels in
grades K-3 with additional materials for 4-8 that were not used in this study (Pearson
Education, 2011). The assessment is conducted one-on-one and takes approximately 5-20
min per student. The test administrator follows standardized directions, scripts, and
scoring procedures. The DRA2 assesses students on three components: reading
engagement, oral reading fluency, and comprehension (Pearson Education, 2011). To
assess these three components, first, the student is asked a series of questions about who
reads with them and what stories they like. Second, the test administrator determines
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which level book to begin with based on prior scores and/or knowledge of the students
reading ability. Third, the administrator reads 1-2 pages of the book to introduce the text
pattern. Forth, the student is asked to make predictions about the text based on the book’s
illustrations in the lower levels (4-16). In the more advanced levels (18-80) this
component is skipped and the student is instead asked to read a specific portion of the
text to determine the student’s oral reading fluency. Finally, if oral reading fluency is
determined to be at a high enough level, the student is asked comprehension questions. In
the lower levels (4-24) students are asked to retell the story and/or explain important
ideas. In the more advanced levels (18+) students are asked to read the entire story
silently, answer specific comprehension questions and summarize the story. This process
is repeated with progressively higher level texts until the student’s accuracy and/or oral
reading fluency rate falls below the developing/independent level as specified in the
teacher materials.
Independent reading level is defined by the authors as “the student can engage
with the text independently (e.g. the teacher does not provide any scaffolding)” (Pearson
Education, 2011, p. 36). For the purposes of this study, students’ independent reading
level was determined by their oral reading fluency score and not their comprehension. To
determine ORF, teachers used a standardized scoring booklet and scored each student
both during and after reading. During the oral reading portion of the assessment the
administrator timed each student and made notes about their behaviors (i.e. phrasing,
expression, miscues). The amount of time the student took to read the passage was
recorded. This time corresponded to a words per min rate and an intervention,

64

instructional, independent or advanced level. Next, the administrator determined the
number of miscues that were not self-corrected and found the student’s corresponding
percentage of accuracy and level in the scoring manual. If the student’s scores fell into
the intervention or instructional level in rate and/or accuracy the assessment was
terminated. Otherwise the next level text assessment was administered until the student’s
independent reading level was determined.
Reliability of the DRA2 was assessed using internal consistency, parallel
equivalency reliability, test-retest reliability, and inter-rate reliability. Only ORF was
used in this intervention, therefore, comprehension reliability will not be discussed. To
assess internal consistency 1,676 students in K-8 were assessed. A Cronbach’s alpha
coefficient (Cronbach, 1951) was produced for each level of the assessment in ORF and
comprehension. All alpha coefficients ranged from .60-.80 in ORF except level 14 with
.54 and level 6 with .85.
Multiple passages are available to use for each level of this assessment, including
in some cases fiction and non-fiction options. Hence, passage equivalency was assessed.
A multivariate analysis of variance (MANOVA) revealed no significant differences
between passage difficulty except at level 4. In this study, only one student had an
independent level of 4. Thus, except in the case of this one student, there is evidence to
suggest the passages at each level, including the fiction and non-fiction texts were
interchangeable. Test-retest reliability for grades 1-3 was r = .97. Inter-rater reliability
did not meet Gersten et al.’s (2005) quality indicators, but was not exceptionally low.
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Inter-rater reliability ranged from .66-.79. Overall, the reliability information for this
assessment was thorough and the results of this assessment seem to be reliable.
Formative Assessment System for Teachers™ (FAST)
All students were assessed using the Formative Assessment System for
Teachers™ (FAST; Christ et al., 2014) at pre- and post-test as the dependent measure.
FAST reading measures were developed by Theodore Christ and colleagues (2012) to
enhance curriculum based measures (CBMs) in reading, originally created by Deno and
colleagues to quickly and efficiently determine students’ overall reading proficiency
(Deno, 1985; Shinn, 1989). Each subtest takes approximately 1 to 3 min. Each
assessment provided a raw score, which was used to compare performance between the
two groups. Students letters/words read correct per min (WRCM; which will be referred
to in this study as fluency score) and error rate were analyzed. Per the FAST Technical
Manual (Christ et al., 2014) the words read correct per min (fluency score) is a strong
indicator of reading ability and a good detector of intervention effects. Reliability
information for individual subtests is provided below. Five assessments were given; four
from the FAST earlyReading measure and the FAST CBMReading ORF assessment.
All assessments follow a similar method. Students are presented with a passage or
list of letters/words and read aloud for 1 min. The administrator provides the following
directions “When I say, ‘BEGIN,’ start reading aloud on the top of the page. READ
ACROSS THE PAGE and then go to the next line (point to the first letter/word, across
the first line, and to the beginning of the second line). Try to read EACH
LETTER/WORD. If you come to a letter/word that you DON'T KNOW, I'll tell it to you.
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Be sure to do your BEST READING. Okay?’ (Pause). At the end of one minute, say,
‘Stop.’” (Christ et al., 2014). While the student is reading, the administrator marks any
errors including insertions and additions on their copy of the text and notes any selfcorrections. Self-corrections are not marked as incorrect. If a student stops on a
letter/word for three seconds, the administrator provides the letter-sound/word and marks
the letter/word as incorrect on their copy. Differences due to dialect or speech problems
are not marked as incorrect. Fluency scores are calculated by subtracting the number of
letters/words read incorrectly by the total number of letters/words read. If the student
reads all the letters/words within 1 min, fluency scores are prorated by multiplying the
letters/words read correctly by the number of seconds the student completed the
assessment and dividing by 60. Error rate was calculated by dividing the total number of
errors by the total number of words read. Thus, error rate was a percentage (shown in
decimal format).
FAST earlyReading. The FAST earlyReading measure was designed to assess
both individual reading skills and overall reading ability. EarlyReading contains 12
different measures covering concepts of print, onset sounds, letter names, letter-sounds,
word rhyming, phoneme blending, phoneme segmenting, sight word reading, decodable
word reading, decodable nonsense word reading, and sentence reading. For the purposes
of this study, the phonemic awareness, phonics, decoding, and fluency measures were
used. These included the letter sound, phoneme blending, phoneme segmenting, sight
word fluency (50), decodable word reading, decodable nonsense word reading, and
sentence reading. EarlyReading assessments were designed for students primarily in
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Kindergarten and first grade, but are also applicable for students in later grades who are
struggling (Christ et al., 2014).
According to the FAST Technical Manual (Christ et al., 2014) earlyReading
FAST measures have strong reliability evidence. Alternate-form reliability coefficients
ranged from .67-.99 for Kindergarten and first-grade. There were no significant
differences in student performance on alternate forms of each subtest. Internal
consistency coefficients were high; alpha levels ranged from .77-.99 for each subtest.
Test-retest reliability was also moderate to high for all subtests winter to spring, with
coefficient alphas ranging from .61-.84. EarlyReading FAST measures also have strong
validity evidence (Christ et al., 2014) in relation to the Group Reading Assessment and
Diagnostic Evaluation (GRADE; Williams, 2001) norm-referenced diagnostic reading
assessment. Therefore, earlyReading was determined to be an appropriate measure to
assess students’ reading growth in early reading skills for this study.
Letter Sounds. The Letter-Sounds assessment evaluates the student’s automaticity
in identifying upper- and lower-case sounds. The students are presented with all 26 letters
in upper- and lower-case format in random order (Appendix A). The letters are in rows
with each row having all upper- or lower-case alternating between continuous and stop
sounds. The first row does not include sounds determined by the FAST developers to be
less common (j, qu, z, y, x, v, w).
Sight Words (50). The Sight Words Kindergarten (50 words) measure was
designed to determine students’ reading automaticity of common high-frequency words.
Sight words were identified based on a review of sight word lists and sight word
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literature by Pratt, Martin, White, and Christ (2010). Words were chosen primarily
according to frequency in American English (Zeno, Ivens, Millard, & Duvvuri, 1995) and
ordered based on difficulty. Students are presented with a randomized list of the sight
words and asked to read each word (Appendix B).
Decodable Words. The decodable words assessment measures the student’s
ability to read decodable (phonetically regular) real words. The students are shown a page
of 50 consonant-vowel-consonant words from a word bank of 184 words in 10 rows of
five. The first 15-20 have different initial sounds and the remaining are in random order
(Appendix C). The students can either read each sound in the word or read the whole
word. If a student reads any of the individual sounds within the word incorrectly, the
word is marked as incorrect. All other error procedures are the same as the other
measures.
Nonsense Words. The nonsense word assessment gauges the student’s
understanding of letter-sound correspondence and blending skill by measuring the
student’s ability to decode unfamiliar words (pseudo words). The use of pseudo-words
helps to control for students’ potential familiarity with the words. Students are presented
with 50 nonsense consonant-vowel-consonant or vowel-consonant words in random order
in 10 rows of five. All inappropriate or irregular sounding words were removed and the
first 15-20 have unique initial sounds (Appendix D). The student reads aloud the
individual sounds or words while the administrator marks errors on their copy.

Error

procedures are the same as for the Decodable Words Assessment.
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FAST CBMReading. EarlyReading measures were coupled with a first-grade
CBM in ORF called CBMReading. This assessment requires a combination of print
concepts, phonological awareness, phonics, word recognition, and fluency; thus, it serves
as a good indicator of students’ overall reading ability. It is primarily intended for grades
1-6, but because the intervention occurred at the end of the school year it was used with
the Kindergartners in this study as well. Over 300 peer-reviewed research articles have
been published on CBMReading (Wayman, Cho, & Johnston, 2007). Like FAST’s
earlyReading, CBMReading has high reliability and validity evidence (generally above
.60). In this study students were presented with a passage at a first-grade level and read
aloud for 1 min. The administrator provided the following directions beyond the standard
instructions given for all FAST assessments: “This is a story about____ (read & point to
the title).” (Christ et al., 2014). Fluency scores and error rate were calculated in a similar
manner as all the other measures. Pro-rating was used when necessary.
Materials
Assessment Materials
Pre-and post-test materials included student and teacher copies of each of the
subtests. The teacher copy had directions to read aloud to the student at the top (except
CBMReading) and numbers along the right-hand side corresponding to the number of
letters/words in that line of text. The student copy only had the letters/words. The
examiner also had a timer, a pen, a list of the order to deliver the assessments, and a
binder with elaborated directions for each subtest.
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Intervention Materials
Two different types of intervention materials were used in this study: IR materials
and PALS materials. IR materials included flash cards of the letter-sounds introduced in
the order of PALS instruction and divided into sets. These flashcards were used to
implement the IR intervention and assess student progress each day prior to the IR
component of the intervention. An IR data tracking sheet was used by the interventionist
to document student letter-sound progress pre-intervention, during the intervention, and
post-intervention. The tracking sheet consisted of a table with the letters listed in columns
going across the top separated into eight sets of five letters (except the last set which only
had two letters) and rows going down the left-hand side to input the date, teacher (if
applicable), time, additional comments and track the letter-sounds read correct and
incorrectly (Appendix E). Letter-sounds were scored as correct on the letter-sound
tracking sheet with a plus sign or check mark or incorrect with a minus sign or blank
(depending on the teacher’s preference) in the box that corresponded to the letter read by
the student and the date of the assessment. This tracking sheet was intended to assist
teachers in making informed decisions on which letter-sounds to teach in IR and which
PALS decoding lesson to teach to the group and students to work on in partners. The
purpose of the tracking sheet was to inform instruction ergo, data from these trackers
were not formally analyzed.
PALS materials comprised both teacher and student materials. Each
interventionist had a PALS manual with scripted lessons to follow in a binder with the
PALS rules, scope and sequence of lessons, and letter-sound pronunciation guide
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(Appendix F, G, and H respectively). Teacher materials also included a timer that rings
(optional), a reference card of correction procedures (Appendix I), and ongoing script
(Appendix J). The student materials included a point sheet, PALS lesson sheets (sample
lesson found in Appendix K), and pencils. An intervention log was also used with each
group noting the date, PALS lesson taught, attendance, and any issues (Appendix L).
Intervention
PALS
The scope and sequence and decoding components of K-PALS (Fuchs et al.,
2001a) were used. ‘Decoding K-PALS Activities’ focuses on letter-sound associations,
sight word reading, decoding, and sentence reading. Scripts and student materials from
the decoding components of PALS Grade 1 (Fuchs et al., 2001b, Fuchs et al., 2001c) and
PALS Decoding Grade 2 (unpublished) were also used with older students to provide
more age appropriate language and skills. K-PALS, Grade 1 and Grade 2 PALS decoding
components all follow the same format, but teach different sounds and words.
Kindergarten students followed the K-PALS scope and sequence. The first-grade groups
used K-PALS materials but skipped lessons based on data from students’ IR tracking
sheets that indicated mastery of specific sounds. The second-grade groups primarily used
Grade 1 decoding elements, skipping lessons based on students’ IR charts. The thirdgrade group used primarily Grade 1 and some Grade 2 materials.
In K-PALS and PALS decoding Grade 1 and 2, first, the teacher trains the
students on how to perform the activities and their different roles while in partners.
Students act as a ‘Coach’ or a ‘Reader’ while in partners. The ‘Reader’ reads aloud the
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letter sounds, words, and sentences. The ‘Coach’ listens and provides feedback. The first
four lessons are introductory lessons to K-PALS and explicitly teaches students about the
two roles. In this study, interventionists were asked to do lessons 1-7 first before skipping
lessons or using PALS Grade 1 or 2 decoding materials to ensure students had a firm
grasp on how to perform PALS decoding activities independently.
After the students learned how to perform the activities, knew how to be both a
‘Coach’ and a ‘Reader’ and the teacher felt that they could do so independently, the
students were paired with one another. In traditional PALS (and K-PALS) students are
paired based on one stronger reader and one lower-performing reader. In this version,
because all the students were struggling with decoding, students rotated roles based on
who was working one-on-one with the teacher. The students also had different lesson
sheets depending on their respective skill level. The students rotated between ‘Coach’
and ‘Reader’ and repeated the activity as many times as needed or as time allowed.
Four different activities are used to teach the students and for the students to
practice in partners: “What Sound,” “What Word,” “Sound Boxes,” and “Sentence
Reading”. Every day, the students participated in all four activities. The activity “What
Sound?” teaches letter-sound correspondence fluency. A new sound is introduced
approximately every other lesson when K-PALS is followed sequentially. One student
(the ‘Coach’) points to each letter and asks, “What sound?” The other student (the
‘Reader’) reads the sounds. The ‘Coach’ corrects any errors by saying “Stop. That sound
is ___. What sound? Good. Read the line again.” A sample “What Sound?” lesson can be
found in Appendix K. Stars are interspersed among the letters to remind the ‘Coach’ to
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praise the ‘Reader’. Students can repeat the activity up to four times. Sight words are
taught in a similar fashion but with word reading instead of letter-sounds. A new word is
introduced every 5-6 lessons. This activity is referred to as “What Word?”. See Appendix
K for a sample lesson.
The “Sound Boxes” activity combines the letter-sounds taught in the “What
Sound?” activity into simple words, which students decode (Sample in Appendix K).
Each phoneme is in a separate box. The ‘Coach’ points to the word and says, “Read it
slowly.” Then the ‘Reader’ points to each box and says each sound. After, the ‘Coach’
says, “Sing it and read it.” The ‘Reader’ “sings” the word by blending the sounds
together slowly, then reads the word quickly. Alternatively, based on the PALS Grade 1
language, older students could choose to say, “Read it slowly. Read it fast.” to prompt the
‘Reader’ to blend the sounds together. ‘Coaches’ use the same error correction and praise
procedures as in the other activities. The final activity of reading sentences combines the
decodable words practice in the “Sound Boxes” activity and the sight words. Similar
directions and error procedures are used as in the other activities.
Incremental Rehearsal (IR)
In the original version of K-PALS, teachers led a 5-min ‘Sound Play” lesson
focusing on phonemic awareness. However, (as discussed previously) IR replaced this
activity in this modified version of K-PALS to be consistent with evidence from previous
studies and literature reviews about effective practices for ELs and specifically nonSpanish-speaking EL students and because this intervention targeted students performing
below grade level in reading. Like ‘Sound Play,’ IR focuses on letter-sounds, but in print
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instead of auditory form. IR complements the decoding aspects of PALS, but is
individualized for each student.
A ratio of nine known words to one unknown word was used to implement the IR
intervention (Burns, 2007). Letter-sound expression was assessed using the IR flashcards
at the beginning of each IR session to continuously determine known and unknown letter
sounds and assess mastery of each IR letter-sound set (Set A-H; Peterson et al., 2014;
Rahn et al., 2015). Each set contained five letter-sounds, except Set H which only had
two. Sets A-H contained both lower- and upper-case letters. Sets were always assessed in
alphabetical order. The examiner showed the student each individual letter sound on a
card within a set and asked the participant to say the most common sound for each letter.
Cards within each set were presented in random order. After a student showed mastery of
a set the student was only assessed on that set periodically. If a student knew very few
letter-sounds, cards within the first set were replaced with shapes. This only occurred
with the Kindergartners. To avoid frustration and maximize time on instruction, students
were only assessed on three sets of letter-sounds per session.
The IR assessment was used to determine which specific flashcards were used as
the known and unknown words for the session for each participant. The first two
unknown letter-sounds from the total number of missed sounds were used per session for
each child as the letter-sounds to be taught using IR that day. The same unknown lettersounds were used in the following sessions until the student could correctly identify that
letter-sound at the subsequent assessment. After a student correctly identified an
unknown letter-sound it became a known letter-sound and a new unknown letter-sound
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was taught. Then, the next incorrectly read letter-sound(s) was replaced as the unknown
letter-sound, with a maximum of two new letter-sounds taught in a session.
To maximize the students' opportunities to learn as many letter-sounds as
possible, if a student read one of the consistently missed unknown letter-sounds from the
current set correctly during the assessment prior to the intervention session, that lettersound immediately became the first known letter-sound in the set for that day. A new
letter-sound from the next set was only taught if the student showed mastery of all the
other letter-sounds in the current set. The same assessment and intervention flashcards
were used for each student, but the actual letter-sounds used as unknown and known in
the one-on-one intervention were individualized based on the students' assessments on
letter-sound reading.
Following the guidelines of Burns and colleagues (2007), IR was implemented by
interspersing the first unknown letter-sound within nine known letter-sounds
incrementally (unknown with first known, unknown with first and second known, and so
forth) until participants were exposed to the unknown letter-sound nine times. Then, the
first unknown letter-sound was moved to the known pile as the first known letter-sound
and one other known letter-sound was removed to keep the ratio of 9:1. The second
unknown letter-sound was taught using the same procedures. Unknown letter-sounds
were introduced to students by pointing and saying the word several times and the teacher
and student using the sound in a word or words. Specific directions were provided in the
ongoing script (Appendix J).
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The IR session was discontinued if the child made three consecutive errors on
known or unknown letter-sounds. No error correction procedures were used during
assessments. During the intervention, the teacher corrected student errors by pointing and
reading the incorrect letter-sound, asking the student to read the letter-sound again, using
the letter-sound in a word, and pointing to the letter-sound and saying it one more time.
Reading Instruction
Informal observations and interviews with teachers were conducted to determine
the instruction control and experimental students received as part of their core and
supplemental reading instruction. Students at the public elementary school received 90120 min of reading instruction daily. The teachers used the Mondo Bookshop Core
Literacy Program (Crévola & Vineis, 2004) which included direct instruction, guided
reading groups, and centers. The program had an emphasis in phonics and fluency.
Typically, during the reading block one or more paid undergraduate tutors and the teacher
led guided reading groups while other groups worked independently. No additional
support was provided to participating students in the school day besides their ESL
services and Special Education services when applicable. ESL services were provided in
small groups of 4-6 students for 20-40 min 3-5 times a week. Students practiced
phonemic awareness, vocabulary, and fluency with the ESL instructor. Special education
services for the student with a disability were not reading related.
Students at the public school in the control group were also observed receiving
“business as usual” instruction while the experimental students received the intervention.
Control students in first grade took part in morning meeting and occasional small group
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support while the experimental students were receiving modified K-PALS + IR. Control
students in second grade were primarily working independently on writing tasks or
students were sharing out book reports to the class while experimental students were
working on modified K-PALS + IR.
Students at the charter school received 120 min of reading instruction daily.
Teachers did not use a set curriculum but followed a similar schedule. Approximately 30
min of reading instruction was whole-class direct instruction, 60 min of small group or
independent learning and 30 min of small-group targeted instruction. In grades K and 1
whole group instruction was primarily in phonics and sight word reading. Grades 2 and 3
included more comprehension. Independent and small group reading activities included
word study, listening to books on tape, and silent reading.
The 30 min of small-group targeted instruction was part of the school-wide tiered
support system in the school. Modified K-PALS + IR was provided as one of the level
two supports. Control students not receiving modified K-PALS + IR were part of an
alternative intervention providing direct instruction in phonemic awareness, phonics, and
fluency in small groups. This instruction was given by the school’s reading coach the
same time the intervention was taking place. Both control and experimental students also
received ESL services via co-teaching for 1-2 hours per day. No additional reading
instruction was provided to the students within the school day.
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Procedures
Recruitment
The primary researcher worked at the public elementary school as a principal
intern where teachers requested support for all their students in reading and specifically
their EL students. The primary researcher also volunteered at the charter school where
staff requested additional support for their students as well. Written approval from both
the Institutional Review Board (IRB) and the district’s Department of Research,
Evaluation, and Assessment were obtained. School personnel were informed about the
study. Principals and teachers agreed to participate by providing access to student
demographic data, coordinating scheduling, and, in some cases, serving as
interventionists. Parent consent was then obtained. Student assent was determined
unnecessary based on discussion with the public schools’ research review board and
UMN IRB.
Pre- and Post-Testing
I administered the pre-tests and most the post-tests. Two other trained graduate
research assistants administered the remaining post-tests. Prior to implementation
administrators used self-directed training modules to become trained and certified in the
designated FAST assessments online. Materials were provided to administrators prior to
implementation for review and to address any queries. The FAST measures were
administered using a hard copy provided to the students and an administrator copy to use
for scoring. Two forms of each assessment were used (A and B). Students were assigned
randomly to receive either form A or B at pre-test of each assessment and the alternate
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form at post-test. Reliability between the two forms is described in the measures section.
The order the students received the five assessments was also randomized using a random
number generator of 1-5.
All assessments were audio recorded to ensure accurate implementation and for
reliability purposes (described below). I reviewed all audio recordings of each subtest 1-5
times to ensure accurate scoring. Fidelity checks were done for 21% of the dependent
measures with approximately equal number of checks done on the pre- versus post-tests.
A checklist was used, adapted from the FAST reliability checklist (Appendix M). One
item was added to ensure students understood the directions to account for the limited
English proficiency levels of the students. Fidelity of implementation was determined by
the agreement between the possible items on the checklist and observed items. The
number of observed items were divided by the total number of items on the checklist and
multiplied by 100. Mean fidelity was 98% with a range of 94-100%.
To ensure observer agreement, 20% of assessments were reviewed by another
observer. The additional observer was provided several practice opportunities prior to the
observations to ensure reliability. The second observer used the same fidelity checklist
while listening to the audio recordings. Inter-Observer Agreement (IOA) was calculated
by dividing the number of agreements per session by the total number of agreements and
disagreements per session and multiplying by 100%. IOA was 98%.
Interventionists
At the public school, four undergraduates from a private university acted as the
primary interventionists with the primary researcher (myself) filling in after the tutors
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were done with the university semester (approximately halfway through the intervention).
Each undergraduate was working as a paid tutor at the public elementary school assigned
to work with a specific classroom. Based on their schedules for the classroom, one tutor
provided the intervention Mondays, Wednesdays, and Fridays and the other tutor worked
with the students on Tuesdays and Thursdays. I worked with the students every day.
Tutors were each provided their own set of materials, but used the same logs and tracking
sheets with space to leave notes for the other tutor to ensure cohesion across lessons and
consistent student expectations. At the charter school, one grade-level classroom teacher
acted as the interventionist for each grade level. Information regarding the
interventionists’ demographics were obtained with their documented, informed consent
(Table 3).
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Table 3
Interventionist Demographics
Variable
School

Public
n
(%)
5
56%

Charter
n
(%)
4
44%

Male

1

11%

1

11%

3
2
0
0
0

33%
22%
0%
0%
0%

0
1
1
1
1

0%
11%
11%
11%
11%

Age
17-19
20-29
30-39
40-49
50-59
Race/Ethnicity
White
Non-White

4
1

44%
11%

4
0

0%
44%
0%

Highest Degree Earned
High school
Bachelor's
Master's

4
0
1

44%
0%
11%

0
4
0

0%
44%
0%

Teaching License
None (Tutor)
Elementary
Special Ed.
Multiple

4
3
1
0

44%
33%
11%
0%

0
3
0
1

0%
33%
0%
11%

Years of Experience
0 to 5
5 to 10
10 to 20
20 +

4
1
0
0

44%
11%
0%
0%

1
1
1
1

11%
11%
11%
11%

The teachers and tutors were similar in ethnicity and gender. All the
interventionists were Caucasian except one tutor from the public school who identified
82

herself as multiracial. There were only two male interventionists; one from the charter
and one from the public school. The public school tutors were all undergraduate students
(except for myself), consequently, the public school interventionists were younger, less
experienced, and had fewer degrees than the charter school interventionists. Regardless
of school, all interventionists had prior experience working with the students in the
experimental group due to the co-teaching model at the charter school, the tutors’
placement in the classrooms, and my role as a principal intern at the public school.
Training and Support
All interventionists were trained to implement modified K-PALS + IR with
follow-up observation and training as needed. Training was provided to all
interventionists in pairs or individually in up to five 1-3 hour sessions. The training
included four major components: (a) background information, (b) learning KPALS/PALS decoding, (c) learning IR, and (d) logistics. The first training session lasted
approximately two hours and interventionists learned the background information about
PALS. The background information began with introductions of who I was and my
affiliation with the school and the University of Minnesota. Then, a brief explanation
about the importance of meeting the needs of EL students in reading. Finally, an
overview of the two interventions and how the modified K-PALS + IR intervention
intended to meet their students’ needs was discussed.
After the background information was reviewed the interventionists were taught
to use the PALS materials. A K-PALS video was shown and I modeled the specific
components of K-PALS they would be delivering. Interventionists were then given the
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opportunity to practice the K-PALS procedures. I provided feedback as necessary
including reviewing the appropriate sounds of each letter. For teachers from the charter
school, information was given at a much swifter pace than with the tutors due to the
teachers’ more extensive background knowledge on direct instruction, EL learning, and
letter-sound pedagogy.
The second training session provided follow-up information from the first session,
taught the interventionists to implement IR and went over logistics. To teach the
interventionists how to perform the IR procedures properly, a video was shown
demonstrating the skill. I also modeled the steps and teachers were given a step-by-step
list to follow-along. Then, teachers had the opportunity to practice implementing the IR
strategy and nuances such as the three second rule (discussed in the description of the
intervention) were reviewed. In the second session, exactly when and where each
interventionist would implement the intervention, the tracking sheet, and the modified KPALS + IR log was reviewed. The interventionists were also able to practice rotating
students between PALS and IR. Additional sessions were provided to the tutors as needed
to give them extra practice and provide further support.
A separate check-out was done with each interventionist to ensure they could
perform both the PALS and IR components independently. Using the fidelity checklist
(discussed below) the interventionists demonstrated their knowledge with no less than
90% fidelity before implementing the intervention. On-going training and support was
provided to the teachers and tutors as needed. Weekly check-ins were also provided to
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problem-solve any issues and answer all questions. All groups were observed a minimum
of two times with additional support provided based on each observation.
Implementation
Modified K-PALS + IR was provided five times a week (unless there was a
conflict with a classroom or school event) for approximately 30 min per session, for six
to eight weeks, totaling 29-36 lessons. Some non-ELs were in the intervention groups,
but were not included in the analysis. At the charter school, one teacher worked with four
to six students. The general education teacher delivered instruction in their classroom in a
designated small-group intervention space. At the public school, students rotated between
two different undergraduate university tutors for the first five weeks of instruction and
worked with me for the last three weeks of the intervention after the university students’
paid job-study was over. Instruction was provided in the school conference room or in the
parent resource room in groups of five students. Further information on the group sizes
and number of intervention sessions is provided in Table 4.
Table 4
Modified K-PALS + IR Group Information
# of
# of
Grade
School
Students
Sessions
K
Charter
4
29
1
Charter
6
32
1
Public
5
33
2
Charter
5
36
2
Public
5
29
3
Charter
5
27
*Groups included 1-3 students not part of the study.
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In the first seven lessons, students learned the K-PALS activities and procedures;
on these days, less IR instruction was provided to ensure the students fully understood the
activity and could perform it independently with peers. In the following lessons, the
interventionist began each session with approximately 3-5 min of direct scripted
instruction from K-PALS, or decoding PALS grades 1 or 2. Then, students partnered off
to work on individualized PALS decoding materials while the interventionist spent
approximately 10 min per student providing one-on-one IR instruction. The teacher used
students’ IR trackers to determine which PALS decoding lesson the student should work
on and which letters to teach in IR. The students rotated being ‘Coach’ and ‘Reader’
(described above), and received IR in the approximately 25 min of non-teacher led
intervention. The teacher ended each lesson by collecting all materials, students returning
to their classrooms or regular seat (if already in their homeroom), and teachers filling-out
the modified K-PALS + IR log.
Fidelity
I completed fidelity checks of implementation for 24% of the 34 possible lessons.
All fidelity observations were done using the Modified K-PALS + IR Fidelity Checklist
(Appendix N). The modified K-PALS + IR fidelity form included teacher and student
actions, exact language for PALS, correction procedures, and student engagement. The
fidelity form for modified K-PALS + IR implementation was adapted from previous KPALS and IR studies. The original K-PALS fidelity observation form was modified to
reflect the modifications to the intervention described above (i.e., only decoding and in a
small group setting). The IR fidelity checklist was not modified as no major changes to
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typical IR procedures were made for this study. To calculate fidelity of implementation
the observer calculated the agreement between the possible items on the checklist and
observed items. The number of observed items were divided by the total number of items
on the checklist and multiplied by 100. Mean fidelity of implementation was 96% (range
81-100%).
Inter-Observer Agreement
To ensure observer agreement, 25% of the 36 intervention sessions were reviewed
by another observer. The additional observer was provided a practice training video for
the intervention to ensure reliability. The second observer used the same fidelity checklist
while watching videos of implementation. Inter-Observer Agreement (IOA) was
calculated by dividing the number of agreements per session by the total number of
agreements and disagreements per session and multiplying by 100%. IOA was 98%.
Data Analysis
To answer the research question, “What are the effects of a reading intervention
that combines PALS decoding components and IR on Non-Spanish-speaking ELs’
beginning reading skills?” the following analyses were conducted with fluency scores
and error rate. First, correlations among the FAST measures were examined. Correlations
were expected to be strong (above .70), justifying the use of MANOVA. If correlations
were not strong, a univariate ANOVA was planned. For this reason, an ANOVA was
used in the power analysis to ensure a large enough sample size if the FAST measures
were not highly correlated.
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Second, the four assumptions to justify the use of a MANOVA/ANOVA were
confirmed. To determine the assumption of normality was met, q-q plots, pre- and
posttest means, standard deviations (SDs), range, skewness, and kurtosis outputs, and
residuals distributions were examined. The assumption of linearity was analyzed using
scatter plots of the fitted values and residuals. The assumption of independence in
subjects was determined based on the design of the study. The assumption of
homogeneity of variance was tested using Levene’s Test (Levene, 1960) and residual
plots.
Based on these assumptions and the correlations among the FAST measures
(reported in Chapter IV), ANOVAs were used for letter-sound fluency scores and error
rates and one-between MANOVAs were used with the other measures fluency scores and
error rates to compare the modified K-PALS + IR group versus the control. Pre-tests
were used as covariates to account for any differences in prior abilities on these
measures. The ORF CBMReading pre-test was used as the covariate in the fluency score
and error rate MANOVAs because it was the most highly correlated with the other
measures. Effect sizes were calculated for each individual subtest using Hedge’s g
(Hedges & Olkin, 1985).
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CHAPTER IV
RESULTS
This study addressed the following research question: What are the effects of a
reading intervention that combines Peer Assisted Learning Strategies (PALS) decoding
components and Incremental Rehearsal (IR) on Non-Spanish-speaking ELs’ beginning
reading skills? To answer this question, I completed several steps. First, I computed
correlations among the FAST measures and examined the resulting correlation matrix.
Second, I examined assumptions of normality, linearity, independence, and homogeneity
of variance. Third, I ran analyses based on the assumptions and correlations and
calculated effect sizes. These steps were completed for both word and letter-sound
reading fluency scores and percentage of errors on each sub-test.
FAST Correlations
An analysis of the significance levels based on the Pearson’s correlation
coefficients (Pearson, 1895) was used to justify the use of multivariate analyses of covariance (MANCOVA). To combine assessments in a single analysis the correlations
between the two assessments must be strongly correlated. A Pearson correlation
coefficient absolute value of r = .70 is considered strong, r = .50 moderate, and r = .30
weak (Rumsey & Unger, 2015). In accordance with these guidelines, r = .70 was used as
a cut-off point to determine which subtests were strongly correlated and consequently
combined into a MANCOVA. Correlations for the correct letter-sounds and words read
correctly per min (for ease of expression this will be referred to as fluency scores) and
percentage of errors (which will be referred to as error rates; expressed as a decimal)
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were analyzed and are provided in Table 5. For fluency scores, although all subtest
correlations were expected to be strong, this was not the case for Letter Sounds (LS). The
LS pre-test was not strongly correlated with any of the other subtests. LS pre-test was
moderately correlated with the Sight Words (SW) pre-test (r = .59), but this correlation
still fell short of the r = .70 cut-off. The other subtests were correlated with LS at r = .36.44, demonstrating a weak relation between LS and the other subtests at pre-test. Given
the weak to moderate LS subtest correlation with the other measures, a univariate
analysis of co-variance (ANCOVA) was conducted separately for the LS subtest.
Table 5
FAST Measure Fluency Rate Correlations
Letter

Sight

Sounds

Words

Words

Words

ORF

Letter Sounds

-

0.59***

0.36*

0.44**

0.44**

Sight Words

-

-

0.77***

0.65***

0.88***

Decodable Words

-

-

-

0.88***

0.89***

Nonsense Words

-

-

-

-

0.79***

Letter Sounds

-

0.59***

0.62***

0.64***

0.54***

Sight Words

-

-

0.83***

0.65***

0.87***

Decodable Words

-

-

-

0.84***

0.88***

Nonsense Words

-

-

-

-

0.63***

Pre-test

Decodable Nonsense CBMReading

Post-test

*p < .05, **p < .01, ***p < .001
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The remaining subtests were all highly intercorrelated except SW with Nonsense
Words (NSW). The SW subtest was correlated with NSW at r = .65. However, given that
this is close to the .70 criteria and all other fluency score subtests were highly correlated,
a MANCOVA was run with the remainder of the subtests.
Examining the correlations between the number of letters/words read correctly out
of the total words the students read as a decimal (i.e., error rate) showed similar
correlations to fluency scores at pre-test (Table 6). Based on the correlational strength
cutoffs described previously, LS error rate was moderately correlated with SW and
CBMReading (ORF) error rate subtests and weakly correlated with Decodable Words
(CVC) and NSW error rate subtests. At post-test LS had weak correlations (r = .19-.31)
with all the other subtests. Therefore, similar to fluency scores, the error rate for LS was
run as a separate ANCOVA from the other subtests.
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Table 6
FAST Measure Error Rate Correlations
Letter

Sight

Sounds

Words

Words

Words

ORF

Letter Sounds

-

0.50***

0.38*

0.39*

0.52***

Sight Words
Decodable
Words

-

-

0.85***

0.70***

0.96***

-

-

-

0.81***

0.89***

Nonsense Words

-

-

-

-

0.76***

Letter Sounds

-

0.31

0.31

0.27

0.19

Sight Words
Decodable
Words

-

-

0.62***

0.41*

0.31

-

-

-

0.64***

0.70***

-

-

-

0.49**

Pre-Test

Decodable Nonsense

CBMReading

Post-Test

Nonsense Words
*p < .05. **p < .01. ***p < .001

At pre-test, the remaining subtests for error rate (CVC, NSW, SW, and ORF)
were all highly correlated (r = .70-.96), but were only moderately or weakly correlated at
post-test. At post-test, only the CVC post-test was highly correlated with the ORF posttest (r = .70). The CVC post-test was moderately correlated with NSW and SW (r = .64
and .62 respectively). The NSW subtest was moderately correlated with the ORF posttest (r = .49), but the SW post-test had weak correlations with NSW and ORF (r = .41
and .31 respectively). Thus, most of the subtests at post-test were moderately correlated
to each other. The CVC post-test was most strongly correlated to the other subtests and
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SW the least. This difference in correlational strength of the subtests at pre-test versus
post-test may reflect differences in student performance due to the intervention.
Nonetheless, given the strong correlations of the CVC, NSW, SW, and ORF error rates at
pre-test, a MANCOVA was used to analyze the outcomes for these four measures.
Assumptions
Four principle assumptions need to be met to justify the use of a linear model:
normality, linearity, independence of subjects, and homogeneity. Each of these
assumptions were examined for LS and the remaining subtests in fluency scores and error
rates.
Assumption of Normality
The quantile-quantile (q-q) plot is used frequently to check the validity of a
distributional assumption for a data-set (Lane et al., 2003). Appendix O provides fluency
score and error rate subtests q-q plots of all students in the study. The red diagonal line
demonstrates what is expected if the distribution of each subtest followed a true normal
distribution. The black hollow circles represent the actual scores of students. The curved,
dotted, red lines represent the 95% confidence band based on the normal distribution.
Based on the fluency scores q-q plots, only a few scores in CVC pre-test, SW post-test,
and one in NSW post-test, were not within the 95% confidence interval and these scores
were only at the tail ends and not far out from the 95% confidence band. Therefore, these
scores did not appear to significantly deviate from a true normal distribution. However,
the q-q plots for error rate had quite a few data points outside of the 95% confidence
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interval at the right tail-end. Thus, further investigation was completed to determine if
there was a violation of the assumption of normality for the error rate subtests.
Assumptions of normality can also be assessed by examining skewness and
kurtosis. Per George and Mallery (2010), skewness and kurtosis should be between -2
and +2 for normally distributed data. Descriptive data (Table 7) indicated that skewness
ranged from -.59 to .87 and kurtosis ranged from -1.45 to -.04 for the five subtests for the
control and treatment students on the fluency score assessments. This signified that the
skewness and kurtosis for all subtests were within normal limits for normally distributed
data for both control and treatment groups in fluency.
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Table 7
Descriptive Statistics for Fluency Rate
Subtest
LS Pre-Test
Control
Treatment
LS Post-Test
Control
Treatment
CVC Pre-Test
Control
Treatment
CVC Post-Test
Control
Treatment
NSW Pre-Test
Control
Treatment
NSW Post-Test
Control
Treatment
SW Pre-Test
Control
Treatment
SW Post-Test
Control
Treatment
ORF Pre-Test
Control
Treatment
ORF Post-Test
Control
Treatment

Mean

SD

Range

Skewness

Kurtosis

33.78
38.17

12.50
15.98

46.00
63.00

0.27
-0.59

-0.74
-0.04

37.17
54.83

16.87
22.53

61.00
83.00

-0.29
-0.13

-0.63
-1.01

14.98
17.28

15.50
16.44

46.00
53.10

0.34
0.87

-1.25
-0.46

21.36
22.68

14.60
18.38

47.00
55.60

0.19
0.39

-1.45
-1.49

8.67
9.22

7.65
8.49

28.00
26.00

0.86
0.52

-0.06
-1.09

11.50
15.33

8.18
11.24

28.00
36.00

0.50
0.30

-1.02
-1.10

49.39
45.42

30.08
31.53

99.00
92.80

-0.23
-0.07

-1.22
-1.44

54.42
48.33

30.46
31.58

90.80
105.00

-0.47
-0.06

-1.25
-1.28

44.50
43.22

33.10
32.51

110.00
108.00

0.43
0.33

-0.94
-1.00

55.67
48.61

37.49
34.78

130.00
103.00

0.19
0.14

-1.05
-1.36
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The pre- and post-test descriptive data for error rate in Table 8 also indicated that
the data for error rate was normally distributed except for LS. Pre- and post-test CVC,
NSW, SW, and ORF skewness ranged from 0.14-1.79 and kurtosis ranged from -1.631.84, except for the treatment students’ sight word error rate at post-test which was 2.51.
Given that this was the only skewness or kurtosis outside of the normal range, this was
not a major concern. Although the q-q plots showed outliers at the right tail-end of the
distributions, given that the skewness and kurtosis levels were well within the normal
range (except for SW post-test treatment), there was not a major violation of the
assumption of normality and a linear model seemed appropriate for these data. On the
other hand, LS pre- and post-test skewness and kurtosis levels were outside the range
considered appropriate for a normal distribution, most dramatically the kurtosis levels at
post-test. This information, coupled with the q-q plots, was further evidence that the
assumption of normality was not met for the LS error rate subtest. An examination of the
residuals provided further evidence of non-normality of the LS error rate data.
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Table 8
Descriptive Statistics for Error Rate
Subtest
Mean SD Range
LS Pre-Test
Control
Treatment
LS Post-Test
Control
Treatment
CVC Pre-Test
Control
Treatment
CVC Post-Test
Control
Treatment
NSW Pre-Test
Control
Treatment
NSW Post-Test
Control
Treatment
SW Pre-Test
Control
Treatment
SW Post-Test
Control
Treatment
ORF Pre-Test
Control
Treatment
ORF Post-Test
Control
Treatment

Skewness

Kurtosis

0.15
0.2

0.10
0.25

0.38
1.00

1.16
2.03

0.87
3.45

0.19
0.07

0.22
0.10

0.97
0.43

2.75
2.54

7.43
6.49

0.47
0.45

0.33
0.36

0.92
0.96

0.59
0.45

-1.22
-1.34

0.35
0.31

0.25
0.26

0.94
1.00

1.03
0.86

0.24
0.29

0.60
0.57

0.26
0.32

0.79
0.89

0.21
0.14

-1.27
-1.63

0.46
0.34

0.25
0.27

0.87
0.85

0.61
0.67

-0.67
-0.67

0.20
0.24

0.29
0.35

0.92
0.95

1.27
1.22

0.18
-0.30

0.14
0.18

0.23
0.27

0.70
1.00

1.38
1.79

0.24
2.51

0.29
0.29

0.32
0.32

0.99
1.00

1.15
1.04

-0.19
-0.39

0.18
0.25

0.25
0.30

0.90
1.00

1.73
1.23

1.84
0.22
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Assumptions of normality can also be assessed by looking at the normality of the
residuals. A visual inspection of the histograms, density plots, and q-q plots in Appendix
P for fluency scores illustrated that the distributions of the residuals were unimodal, close
to symmetric, and followed a normal distribution fairly well with slight deviation from
normality at the right tail-ends of the distributions. Therefore, there did not appear to be
an extreme violation of the assumption of normality for fluency.
The histogram, density plot and q-q plot of the error rate for the MANCOVA
(Appendix P) depicted the distribution as close to normal as well. The graphs were
unimodal, slightly skewed to the left but close to symmetrical, and followed a normal
distribution with some minor diversion at the right tail-end. Thus, even though the
original q-q plots for the error rate MANCOVA showed some variation in normality,
given that the skewness and kurtosis were within the normal range, and the residual plots
of the MANCOVA showed a close to normal distribution, the assumption of normality
appears to be met.
The same did not appear to be true for the LS error rate subtest. Based on the
histogram and density plot of the LS error rate residuals the data were positively skewed.
This skewness alone would not be a concern, but given the abnormalities in the q-q plots
and the large skewness and kurtosis values, it did not appear that the assumption of
normality was safely met. After discussion with a statistician, I determined the best
approach was to transform the data. Thus, I took the square root of the LS error rate data,
and reevaluated the q-q plots, skewness and kurtosis levels, and residual plots to
determine if a linear model would be appropriate for the transformed data.
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Although the q-q plot revealed slight variation at the right tail-end of the
distribution (Appendix Q), Table 9 highlights that skewness and kurtosis were greatly
reduced by taking the square root of the data. The residual histogram and density plots
(Appendix Q) depicted a slightly less positively skewed distribution, and were still
unimodal. The residual q-q plot also revealed a normal distribution with only two points
outside of the 95% confidence interval. Overall, taking the square root of the LS error
rate subtest reduced the skewness and kurtosis of the data and created a more normal
distribution; thus, the square root of the LS error rate data was used to analyze the effects
of the treatment condition.
Table 9
Descriptive Statistics for LS Error Rate Square Root
Subtest
Mean
SD
Range
LS Pre-Test Squared
LS Post-Test Squared

0.37
0.30

0.18
0.20

1.00
1.00

Skewness Kurtosis
1.19
1.02

2.40
2.18

Assumption of Linearity
The second assumption to use an ANCOVA/MANCOVA is the assumption of a
linear relation between the dependent and independent variables, indicating that a linear
model is appropriate for representing the relation between the post-test scores and
whether the students were in the treatment or control group. The residual plots contain
the necessary information about the linear relation between the post-test scores and the
predictors (treatment or control and the pre-test score). Appendix R provides scatterplots
of the residuals compared to the fitted values for the ANCOVA/MANCOVA fluency
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scores and error rates. The red line represents the lowess line/best fit line and the dotted
blue lines on either side of the black lines represent the 95% confidence band. The lowess
lines (the red line) in the residual plots for LS fluency score and MANCOVA error rate
indicated a slightly curved relation between post-test scores and treatment type with pretest as a covariate, but it was still within the 95% confidence band (blue, dotted line).
Hence, a linear model seemed appropriate for assessing students’ performance on number
of letter-sounds correctly identified in one min and error rate for the CVC, NSW, SW and
ORF assessments. Based on the residual plot for the fluency MANCOVA there appeared
to be some deviation from a linear model. However, these deviations were primarily
within the 95% confidence band with only slight departure in the center and at the right
tail-end. Hence, there appeared to be a linear relation between the predictors and the
dependent variables for the fluency MANCOVA. Finally, in the residual plot for the LS
error rate square root values, the data appeared to be grouped at two different points on
the graph, which is to be expected because of the grouping variable (treatment versus
control) and the points are gathered around the predicted mean of the treatment and
control. Even with this grouping of the data there appeared to be only one point that is
causing the best fit line to stray from the regression model, and was not a major concern
given the other assumptions were met, especially the assumption of homogeneity
(described below). Thus, a linear model still seemed appropriate for assessing the LS
error rate.
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Assumption of Independence and Homogeneity
The third assumption is independence of the subjects, which was achieved via the
design of the study (i.e., between-subjects design). Students in the control and treatment
group did not overlap and each performed the pre- and post-tests independent of each
other. Any dependence between subjects would be based on the fact they received the
intervention in groups or pre-test impacting post-test. Both dependencies were accounted
for in the ANCOVA/MANCOVA models. Hence, the assumption of independence of
subjects was met.
The fourth assumption--homogeneity of variance--states that for any linear
combination of the independent variables, the distribution of the dependent variable has
the same variance. The F-statistic is rather robust to this assumption given that the groups
are equal (Statistic Solutions, 2016) so it was not a major concern. Nonetheless, a visual
examination of the residual plots and Levene’s Tests provided further evidence that this
assumption was satisfied.
The residuals are expected to have the same variance as the dependent variable, so
this assumption was partially assessed by looking at the residual plots again. Based on the
residual plots for the LS fluency model, it appeared that the vertical spread of the
residuals was about the same at every level of the fitted values. To further verify this
claim of homogeneity, a Levene’s Test using the median as the center was conducted.
The Levene’s Test for LS fluency scores was non-significant (p = .12) indicating that
there was not a significant difference in variance in the post-test letter-sound values.
Based on the residual plot for the rest of the FAST fluency measures combined, it can be
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argued that the vertical spread of the residuals was about the same at every level of the
fitted values, but it was difficult to tell. However, the Levene’s Test gave more clarity.
The Levene’s Test using the squared residuals demonstrated a non-significant effect (p =
.18) indicating sufficient homogeneity of variance across treatment levels. A visual
inspection of the residual plots for the square root of the LS error rate and combined
subtest models showed an approximately normal spread of the residuals compared to the
fitted values. The Levene’s Test further confirmed this with non-significant levels for
square rooted LS errors subtest (p = .78), and the combination of the CVC, NSW, SW,
and ORF errors subtests (p = .24). Thus, the assumption of homogeneity of variance was
met along with the other three assumptions.
Primary Analysis
The assumptions were met, but because the letter-sounds fluency subtest was not
highly correlated with the other fluency subtests, two different analyses were done: (1) A
one-way ANOVA with pre-test as a covariate on the FAST LS subtest; and (2) a onebetween MANOVA on the FAST CVC, NSW, SW, and ORF measures with pre-test as a
covariate. Treatment (modified K-PALS + IR versus control) was used as the betweengroups factor to determine any significant differences between groups. The ORF
assessment was used as a pre-test covariate in the fluency MANOVA because it was the
most strongly correlated with the other measures in the pre-test (r = .79-.89). Effect sizes
were calculated comparing treatment to control using Hedge’s g to avoid an upward bias
due to the small sample size. Hedge’s g is calculated as the mean difference between
treatment and control conditions divided by the pooled within-group standard deviation
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weighted for sample size (Hedges & Olkin, 1985). Cohen’s (1988) guidelines were used
to interpret the results: (a) .2 is a small effect, (b) .5 is a medium effect, and (c) .8 is a
large effect.
Letter Sound Fluency ANCOVA
At pre-test, students who were randomly assigned to receive modified K-PALS +
IR read 4.39 letter-sounds more per min than students who did not receive the treatment.
A Welch two sample t-test (1947) showed there was not a significant difference between
these two groups’ pre-test values (t(32) = -.92, p = .37; g = .30; See Table 10). An
interaction between treatment type and pre-test scores was also examined. The partial
regression weight for the interaction was not significant (p = .36). Although the partial
regression weight for the interaction was not significant, given this small to moderate
effect size an ANCOVA was conducted that included pre-test LS scores as a covariate.
The ANCOVA revealed that although the pre-test differences were not significant, pretest scores had a significant impact on post-test scores (F(1, 33) = 50.25, p < .001). Hence
it was appropriate to include pre-test scores as a covariate in the ANOVA model.

Table 10
Fluency Rate Pre-test Differences
Subtest
t-value
LS
CVC
NSW
SW
ORF

0.92
0.14
0.21
0.39
0.12

df

p-value

g

32.00
33.71
33.64
33.93
33.99

0.37
0.89
0.84
0.70
0.91

0.30
0.05
0.07
0.13
0.04
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Results of the analysis showed treatment students outperformed control students
in letter-sound identification (Table 11). Students who received modified K-PALS + IR
treatment read an average of 17.66 more letter-sounds in 1 min than their peers in the
control group at post-test as seen in the LS boxplot (Appendix S). An ANCOVA revealed
this difference was statistically significant (F(1, 33) = 8.48, p = .006). There was a strong
effect size (g = .88). Thus, students who received modified K-PALS + IR learned more
letter sounds than did students who did not receive the intervention.

Table 11
Fluency Rate Post-Test Differences
Post-Test
Mean
Control
Treatment
37.17
54.83
LS
21.36
22.68
CVC
11.50
15.33
NSW
54.42
48.33
SW
ORF
55.67
48.61

SD
Control
16.87
14.60
8.18
30.46
37.49

g
Treatment
22.53
18.38
11.24
31.58
34.78

0.83
0.08
0.38
-0.19
-0.28

Fluency MANCOVA
A MANCOVA combining the CVC, NSW, SW, and ORF assessments was also
conducted. At pre-test treatment students read on average 0.72 fewer words per min than
did control students on the CVC assessment, 3.97 fewer sight words, and 1.28 fewer
words per min on the ORF task, but 0.55 more NSWs. Welch two sample t-tests were
conducted to compare the control and treatment group at pre-test and no significant
differences were found; t values ranged from 0.12-0.39, p-values ranged from 0.70-0.91.
Effect sizes were also small (g = 0.04-0.13). Therefore, although the control group tended
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to perform slightly better than the treatment students on most subtests, the differences
were not significant.
The ORF pre-test was included in the MANCOVA analysis as a covariate because
it was the most highly correlated with the other subtests. An analysis of the interaction
between ORF pre-test and treatment versus control revealed a non-significant interaction
(p = .46). However, there was a main effect for ORF pre-test scores in performance on
the post-tests (F(4, 30) = 79.06, p < .001). Thus, it was important to include ORF pre-test
in this analysis.
At post-test, there were no major differences between students’ performance in
any of the subareas, as is evident in the boxplots in Appendix S, except potentially in
NSW. A MANCOVA confirmed the visual examination of the boxplots. There were no
significant differences between the treatment and control group (Pillai’s trace = .20, F(4,
30) = 1.86, p = .14). On average treatment students read 1.32 more CVC words, and 3.83
more Nonsense Words but read 6.09 fewer Sight Words and 7.06 fewer words on the
ORF post-test assessment compared to control students. The overall effect sizes were
small (g = -.28-.38) indicating modest effects. The NSW measure had the largest effect
size of .38 which borderlines on a medium effect. The power analysis (discussed in
Chapter III) determined that with a sample size of 36 only moderate effect sizes ranging
from .35-.50 would be detected. Consequently, a larger sample size may have revealed
significant effects in NSW fluency scores.
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Secondary Analysis
Although fluency scores (the number of letters/words read correctly per min) does
account for error, it can also be helpful to know the rate at which students are making
errors. Most students are familiar with the 1 min fluency tests and may use various
techniques to try and “beat the test.” For example, students might read extremely quickly
while making many errors to get to the end. Other students may skip lots of letters/words,
only reading the letters/words they know. To assess the extent to which students made
errors while reading, I compared the error rate of the control students to that of the
treatment students. The same analytical procedures were followed as the fluency score
analyses.
Similar to the fluency scores output on the LS subtest, the LS error rate was not
highly correlated with error rates on the other subtests; thus, two different analyses were
done; an ANCOVA for LS and MANCOVA for the remaining subtests. However,
because LS error rates were not normally distributed, the square root of these values was
used in the ANCOVA model. The ORF error rate was used as a pre-test covariate in the
MANCOVA because it was the most strongly correlated with the other measures in the
pre-test (r = .76-.96).
Letter Sound Error Rate ANCOVA
At pre-test, treatment students made 5% more errors reading letter-sounds than
control students. A Welch two sample t-test revealed there was not a significant
difference between the square roots of these two groups’ pre-test values (t(32) = -.38, p =
.71; g = .12; Table 12). An interaction between treatment type and the square root of the
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pre-test LS error rate was also examined. The partial regression weight for the interaction
was not significant (p = .93). Although the partial regression weight for the interaction
was not significant, an ANCOVA was conducted that still included the square root of the
pre-test LS error rate as a covariate because of the likelihood that prior reading skills
influences present performance.
Table 12
Error Rate Pre-Test Comparison Between
Treatment and Control
Subtest t-value
df
p-value
g
LS*
0.92
32.00
0.37
CVC
0.14
33.87
0.89
NSW
0.31
32.28
0.76
SW
-0.39
32.89
0.70
ORF
-0.01
34.00
0.99
*The square root of this data was used.

0.30
0.06
0.10
-0.10
0.00

Students who received modified K-PALS + IR made 12% fewer errors reading
letter-sounds than their peers in the control group at post-test. This result was also
observed in the boxplot (Appendix T). Based on the ANCOVA of the square roots, this
difference was statistically significant (F(1, 33) = 11.62, p = .002) with a moderately
strong effect size (g = .69). Thus, students who received modified K-PALS + IR made
fewer errors than students who did not receive the intervention.
Error Rate MANCOVA
A MANCOVA combining the CVC, NSW, SW, and ORF error rates was also
conducted. At pre-test, treatment and control students did not appear to differ in their
percentage of errors. On the CVC assessment, treatment students made 2% fewer errors,
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on the NSW 3% fewer errors, and on SW 4% more errors. There was no difference in the
average percentage of errors between control and treatment students on the ORF pre-test.
Welch two sample t-tests were conducted to compare the control and treatment group at
pre-test to confirm whether these differences were significant. No significant differences
were found; t values ranged from 0.01-0.39, p-values ranged from 0.70-0.99. Effect sizes
were also small (g = 0.00-0.10). Therefore, the small differences between the control and
treatment error rates were determined to be non-significant on all subtests.
The ORF error rate was included in the MANOVA as a covariate because it was
the most highly correlated with the other subtests (r = .76-.96). However, an analysis of
the interaction between the ORF pre-test error rate and control versus treatment revealed
a non-significant interaction (p = .09). Even so, there was a main effect for ORF pre-test
error rate on the post-tests (F(4,30) = 46.90, p < .001). Thus, it was important to include
ORF pre-test error rate in the MANOVA as a covariate.
At post-test, the average percentage of errors decreased from pre-test for control
and treatment students. There were no major differences between groups except
potentially on NSW error rates. Treatment students made 4% fewer errors when reading
CVC words and 12% fewer errors reading NSWs, but 4% more errors in SW (same
difference as on the pre-test) and 7% more errors on the ORF assessment. A visual
examination of the boxplots between students’ error rates in the subtests revealed no
large differences between the two groups at post-test (Appendix T) except in NSW errors.
However, the MANCOVA revealed this difference was not significant.
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Overall, there were no significant differences between the control and treatment
group (Pillai’s trace = .22, F(4, 30) = 2.04, p = .11). Effect sizes were small for CVC,
SW, and ORF (g = .15, -.16, and -.25 respectively) and moderate for NSW (g = .45). Per
the power analysis, only a moderate effect ranging from .35-.50 would be detected, given
a sample size of 34-67. Therefore, perhaps with a larger sample size a significant
difference in the treatment students’ reduction in errors in NSW reading compared to the
control students would be detected. Nonetheless, based on these results it appears that
students who received modified K-PALS + IR did not significantly decrease their errors
in CVC, SW, NSW or ORF.
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CHAPTER V
DISCUSSION
Almost five million students were learning English in the K-12 public school
system in the 2013-2014 school year (NCES, 2015). Most of these students were
Spanish-speaking, but slightly over 1 million spoke another language (NCES, 2015).
Given the differences in language and educational challenges, there is a specific need to
improve the reading outcomes for this population of non-Spanish-speaking English
learners (August et al., 2014). Currently, a small body of research supports the use of KPALS and IR with non-Spanish-speaking ELs (McMaster et al., 2008; Peterson et al.,
2014; Rahn et al., 2015). The intent of this study was to add to the body of knowledge on
what works for this population by answering the question: What are the effects of a
reading intervention that combines PALS decoding components and IR on Non-Spanishspeaking ELs’ beginning reading skills? In this chapter, I first summarize the findings
from this study of a modified K-PALS + IR intervention. Then, I consider possible
conclusions that can be drawn from those results. Next, I consider limitations of the
study. Finally, based on the findings and limitations, I examine their implications for
future research, practice, and policy.
Summary of Findings
Findings from previous studies suggest that interventions that were effective for
non-ELs were also effective for Spanish-speaking and non-Spanish-speaking EL students
(see Chapter I and II). Thus, given the similarities between the intervention implemented
in this study and previous reading intervention research with students learning English, I
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hypothesized that students receiving modified K-PALS + IR would outperform their
peers who did not receive the intervention on beginning reading skills. To determine if
this hypothesis was correct, I conducted a pre-/post-test control group design using five
different measures (letter-sound correspondence [LS], cvc words [CVC], nonsense cvc
words [NSW], Kindergarten sight words [SW], and a first-grade oral reading fluency
passage [ORF]). Analyses were run on correct letters/words read per min. (fluency
scores) and students’ error rates.
Results indicated that students who received the treatment identified more lettersounds in 1 min. with significantly fewer errors than did control students. There were
large effect sizes for both fluency scores and error rate (g = .83 and .69 respectively).
However, there were no statistically significant differences in student performance on any
of the other measures in fluency or error rate and effect sizes were small for CVC, SW,
and ORF (g = -.28-.15). These results indicate that, although students improved their
letter-sound fluency in this decoding-based intervention, this skill did not transfer to
word-level decoding, sight word reading, or oral reading fluency. There were close to
medium effect sizes for NSW fluency scores and error rates (g = .38 and .45
respectively), so it is possible that with additional participants there would be a
statistically significant effect. Nonetheless, based on this study, the hypothesis that
students receiving the intervention would outperform students who did not receive the
intervention held true in letter-sound correspondence, but did not appear to transfer to
word-level fluency.

111

These results are consistent with previous studies with K-PALS (Al Otaiba,
Fuchs, Fuchs, & Thompson, 2000; Fuchs et al., 2001a; McMaster et al., 2008) and IR
(Burns et al., 2012; Peterson et al., 2014; Rahn et al., 2015) and fits into the current body
of research on reading interventions for non-Spanish-speaking ELs. K-PALS was created
to improve students’ beginning reading skills (i.e., letter-sound recognition; Fuchs et al.,
2001a). McMaster and colleagues (2008) performed a study with EL students (described
previously) and found significant results in beginning reading measures but not word
reading. Other K-PALS research with non-EL’s also demonstrated this effect (Al Otaiba
et al., 2000; Fuchs et al., 2001a).
This intervention was very similar to the K-PALS intervention; in fact, the only
main difference was that IR supplanted a small component of K-PALS. Otherwise, the
interventionists used similar scripts, materials, and instructional techniques. Thus, it is
not surprising that the non-Spanish-speaking EL students in this study had similar reading
outcomes to the non-Spanish-speaking EL students in McMaster et al.’s (2008) study.
Hence, this study along with the previous K-PALS research provides evidence that KPALS may be a promising intervention for non-Spanish-speaking EL students in lettersound recognition.
The results of this study also had similarities with the two IR studies that included
non-Spanish-speaking English learners (Peterson et al., 2014; Rahn et al., 2015). The
only major difference between IR in this study and in the Peterson et al. (2014) and Rahn
et al. (2015) studies was that in this study, the interventionists were also responsible for
monitoring students’ on-task behavior while they were working with a partner. In the
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Peterson et al. (2014) and Rahn et al. (2015) studies, the intervention was one-on-one. All
three studies demonstrated that students improved their letter-sound fluency, but did not
show that this skill transferred to word-reading fluency (Peterson et al., 2014 and Rahn et
al., 2015 did not assess this skill). Hence, this study is consistent with other IR research
with non-Spanish-speaking ELs, demonstrating that IR may be an effective approach to
improve the letter-sound recognition skills of non-Spanish-speaking EL students. Yet, it
is unclear if these skills transfer to other areas of reading. Furthermore, with only these
three studies to support IR, and only one more to support the use of K-PALS strategies
with non-Spanish-speaking EL students, it seems premature to make any solid claims
about what works for this population.
Modified K-PALS + IR was created not only because of the preliminary evidence
on the effectiveness of K-PALS and IR with non-Spanish-speaking EL students, but also
because the K-PALS and IR interventions have many similarities consistent with the
current body of knowledge on best practices for ELs (August et al., 2014; Cheung &
Slavin, 2012; Gersten et al., 2007; Richards-Tutor et al., 2016). Both the K-PALS and IR
interventions and this modified version use explicit instruction from the teacher and
direct feedback. The students are told each letter’s name and sound, and are given
examples of words with that letter-sound in it. Then, students are given the opportunity to
practice that letter-sound correspondence using a drill technique. Although the error
correction procedure is different in K-PALS versus IR, both use scripted, immediate, and
individualized feedback. Students in this intervention were exposed to both types of error
correction procedures. This type of direct and explicit instruction and feedback is
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frequently found to be effective with primarily Spanish-speaking EL students (August et
al., 2014; Cheung & Slavin, 2012; Gersten et al., 2007; Richards-Tutor et al., 2016) and
preliminarily with non-Spanish-speaking EL students (as described in Chapter II).
Therefore, this study adds to the body of research to support the use of explicit and direct
practices with EL students, and specifically with non-Spanish-speaking ELs to improve
letter-sound recognition skills.
This intervention also appears to support using pre-established interventions that
have shown promise with non-ELs and Spanish-speaking ELs. PALS and IR, like many
other intervention programs, were not originally designed for English learners. PALS was
originally created as a class-wide program and then later, after it was found effective for
typical students (non-EL, non-disabled), the effectiveness of the program was assessed
with more specific populations (What Works Clearinghouse, 2012). IR has similar roots
(Burns et al., 2012) as do most of the intervention studies that have been done with nonSpanish-speaking ELs (see Chapter II).
The major difference with this study and the K-PALS and IR interventions was
that it was slightly modified (i.e., small group formatting, and additional teacher-tostudent time and individualization) to be in keeping with best practices for EL students
and classroom dynamics (August et al., 2014; Cheung & Slavin, 2012; Gersten et al.,
2007; Richards-Tutor et al., 2016). K-PALS is a class-wide intervention with partnered
peers, IR is one-on-one (typically with an adult), and this modified K-PALS + IR
intervention was implemented in small groups with partnered peers and one-on-one
instruction with an adult. Previous intervention research with EL students has supported
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the use of small group or one-on-one settings except with the case of PALS (Cheung &
Slavin, 2012; Gersten et al., 2007; Richards-Tutor et al., 2016). However, the fact that all
three of these interventions showed positive outcomes in letter-sound recognition,
indicated that the grouping of the students may not have been a critical factor in
improving the letter-sound fluency of this population. Furthermore, given that the results
of this study were consistent with the K-PALS and IR studies, perhaps those
modifications were not necessary. Alternatively, it may be the case that for students to
transfer letter-sound recognition to other areas of reading, additional modifications were
needed. Research about potential modifications would help determine this and are
discussed in the ‘Implications for Research’ section.
Overall, findings from this study indicating that modified K-PALS + IR improved
letter-sound fluency and decreased letter-sound errors are especially promising
considering that most control students were participating in an alternative intervention
that also focused on critical beginning reading skills (as described in Chapter III). Up
until recently, research-based strategies, especially those specific for EL students, were
not prevalent in schools. From the mid 1980’s to the mid 1990’s there was a focus on
teaching holistically instead of teaching discrete skills (Vogt & Shearer, 2007). However,
starting in the late 1990’s, several influential papers were published: The Report of the
National Reading Panel (NRP; National Reading Panel, 2000), the Report of the
Committee on Reading Disabilities (Snow, Burns, & Griffin, 1998), and a series of
reports from the Center for the Improvement of Early Reading Achievement (CIERA;
Adler & Fischer, 2001) advocating the use of a balanced literacy approach with the
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explicit teaching of phonemic awareness, phonics, vocabulary, fluency, and
comprehension. In the mid-2000s, considerations for how to best instruct students
learning English were also becoming more common and recommendations by the
National Literacy Panel on Language Minority Children and Youth (NLP), and the
Institute for Education Sciences of the U.S. Department of Education were introduced
(Vogt & Shearer, 2007). This research, coupled with the requirements of No Child Left
Behind (NCLB, 2001), and the reauthorized Elementary and Secondary Education Act
(ESEA; United States Department of Education, 2002), led to a substantial increase in
funding for improving reading outcomes in the early grades, systematic instruction in
basic reading skills, and an emphasis on the importance of using evidence-based
approaches. Thus, by the mid 2000’s, students’ regular beginning reading instruction had
greatly improved. Consequently, differences between treatment and control students’
academic achievement in this study may not have been observed in other areas of reading
besides letter-sound fluency because similar research-based strategies were being used in
both conditions.
Findings from other K-PALS research support this change in literacy instruction
and the strengthening of the control condition. Lemons, Fuchs, Gilbert, and Fuchs (2014)
examined outcome differences between treatment and control students using five KPALS randomized control trials in 1997-99 and 2004-05. Students were assessed in the
same areas as in this study (letter-sound identification, decoding real and nonsense words,
high frequency word reading, and oral reading fluency). Results of their analyses
indicated that students in 2004 and 2005 had substantially greater gains on most the
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reading measures compared to the students in the 1997 and 1998 studies. However,
because the counterfactual was much stronger in the later studies, differences between
treatment students’ performance compared to controls diminished over time. The changes
in literacy funding, policy, and instruction (e.g. NRP, 2000; NCLB, 2001; ESEA, 2002)
across the past few decades likely led to a stronger counterfactual and smaller differences
between treatment and control groups (Lemons et al., 2014).
Recent K-PALS studies have only showed gains in letter-sound fluency compared
to control students (Lemons et al., 2014; McMaster et al., 2008). Like these studies, this
study appeared to have had a strong counterfactual as well. Most control students were
receiving explicit instruction in basic reading skills and fluency in small groups from a
trained reading specialist. Hence, the results that students receiving modified K-PALS +
IR improved their letter-sound fluency is both consistent with prior research on K-PALS
(Lemons et al., 2014; McMaster et al., 2008) and provides evidence that this intervention
may be superior to other explicit, decoding small-group interventions given by a trained
adult to improve students’ letter-sound fluency skills.
Limitations
These conclusions can only be considered within the context of the limitations of
the study. In general, because control and treatment students were matched using
stratified random assignment procedures, many threats to internal and external validity
were minimized. The intent was for all students to receive the exact same intervention for
the exact same amount of time, but this was not possible for several reasons. First,
although all teachers and tutors were trained and implemented the treatment with high
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fidelity, the fact that some of the interventionists were teachers with years of experience
while others were undergraduate students with very little experience may have influenced
the intervention effect with a level of quality not captured in the fidelity measure.
Teacher experience in the first few years can impact student achievement (Clotfelter,
Ladd, & Vigdor 2007a, 2007b; Harris & Sass, 2007; Kane, Rockoff, & Staiger, 2006;
Ladd, 2008; Sass, 2007). All interventionists at the charter school were teachers.
However, the third-grade interventionist was a first-year teacher and the undergraduate
tutors, for the most part, had little to no experience with teaching. Thus, the students who
had the veteran teachers implementing the intervention may have had an advantage.
Furthermore, one other interventionist and I had prior experience with IR and understood
the importance of fidelity of treatment for research, which could have increased our
adherence to the timing of the sessions, made more detailed observation notes, and had
greater fidelity to the script that was not captured in the fidelity checks.
Other differences between intervention groups existed as well. First, not all
tutoring groups received the same amount of sessions or intervention time with the same
interventionists the whole time. Some groups were larger than others and included one or
more non-EL students. Thus, some students had more opportunities to participate in the
intervention and this may have influenced the students’ performance depending on which
group they were in. Interventionist trainings and follow-ups and fidelity observations
with feedback were intended to minimize differences in instruction by group.
Nonetheless, these differences in interventionist and groups may have impacted the
strength of the intervention.
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In addition, although no students left the study, one unexpected event may have
influenced the results. Approximately halfway through the study, students from one third
grade classroom started receiving tennis lessons. The timing of the tennis instruction
directly interfered with the modified K-PALS + IR treatment and the alternative
intervention the control students were receiving. Thus, most of the third graders did not
receive the expected dosage of the treatment, which may have impacted the effectiveness
of the treatment for these students. However, the treatment students’ control counterparts
also were receiving tennis instruction as opposed to their reading intervention. Thus, both
treatment and control students were equally affected by this schedule change. Otherwise,
there were no other major issues with the participation of the students.
Another limitation is that the measures may not have fully captured the amount of
growth Kindergarten and third grade students made in their basic reading skills. Average
scores for Kindergartners on pre-test fluency rates for CVC, NSW, SW, and ORF for
both control and treatment groups ranged from 0.00-6.25, with little improvement on the
post-test (scores ranged from 2.00-7.75). At the beginning of Kindergarten students are
not considered at risk if they only read one or two words on these measures (Christ et al.,
2016a). However, by spring, Kindergartners are considered high risk (below the 15th
percentile) if they score less than 8 words per min on the CVC, NSW, and SW
assessment based on the FAST national normative data (Christ et al., 2016a; Christ et al.,
2016b). Due to the fact it was the end of the school year, Kindergartners were also given
the ORF measure. Fewer than 8 words per min on the ORF measure at the beginning of
first grade is considered high risk (below the 15th percentile) based on national norms
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(Christ et al., 2016a, Christ et al., 2016b). Further, students in Pre-K are not given any of
these measures because they are deemed too advanced. Thus, it could be the case that
although treatment Kindergartners did improve their decoding skills, actual improvement
in these word-level reading areas could not be observed because the assessments were too
difficult.
Third graders, on the other hand, tended to show a ceiling effect on the SW
subtest, which may have affected their outcomes on the post-test. Average scores (prorated with 50 possible words) for third graders on the SW fluency pre-test were 85.33 and
69.55 for control and treatment students respectively. Consequently, students (in either
condition) could have improved their sight word reading skills, but because the measure
was too easy for them it could not be captured. Even so, the fact that five measures of
beginning reading skills were used and that most students were in first and second grade
(20/36) should have provided sufficient opportunity to observe the effect of the
intervention for students overall, but perhaps not as well for Kindergarten and third
graders.
A final limitation relates to generalizations that can be made about the results of
this study. Even though treatment and control students appeared to be matched well and
had approximately equal attendance, given that only 36 students participated in this
study, the generalizations that can be made to a larger population beyond the students in
this study are limited. This intervention specifically targeted EL students identified as
struggling with decoding. Furthermore, this group of students spoke primarily Hmong
and Karen and all received FRL. Therefore, results of this study may be influenced by the
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specific characteristics of these students and making claims about ELs with different
characteristics may be inappropriate.
Implications for Research, Practice, and Policy
Implications for Research
While this study adds to the body of research about non-Spanish-speaking ELs,
several gaps remain in the research and would be valuable to investigate further. The
amount of research with children in this demographic group is still very small.
Considering approximately 20% of EL students speak another language besides Spanish,
more research exploring how this population responds to interventions would be
beneficial. The research thus far supports the use of using similar interventions to those
used with non-ELs and Spanish-speaking ELs, but further research is needed to verify
this assumption. Prior reading intervention research has established certain factors as
crucial to increasing EL students’ literacy skills, such as small groups, data-based
decisions, explicit instruction and so forth (Gersten et al., 2007; Richards-Tutor et al.,
2016; Simmons, Kame’enui, Stoolmiller, Coyne, & Harn, 2003). Although these
components were included in the modified K-PALS + IR intervention, whether these
attributes were important for the improvement in letter-sound fluency for these nonSpanish-speaking EL students has yet to be confirmed. More research is needed on what
aspects of an intervention are pivotal for non-Spanish-speaking ELs’ success and to what
extent, if any, modifications need to be made to pre-established curriculums.
Specifically, how students are grouped warrants further investigation. The results
of the literature review in Chapter II showed that non-Spanish-speaking ELs improved
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their beginning reading skills no matter if the intervention took place in large or small
groups or one-on-one. A single-subject study comparing small-group and one-on-one
instruction did not show small-group to be the most effective grouping technique for a
small number of Spanish-speaking ELs (Ross & Begeny, 2011). Ross and Begeny (2011)
found that one-on-one instruction improved the fluency of four out of the five Spanishspeaking EL participants, but only two of five benefited from small group instruction.
Despite this variability, many researchers recommend the use of small-group instruction
(Gersten et al., 2007; Richards-Tutor et al., 2016; Simmons et al., 2003). Many studies,
both with Spanish-speaking and non-Spanish-speaking ELs, have shown positive
outcomes for EL students in small-group settings (e.g. Denton et al., 2004; Gyovai et al.,
2009; Healy et al., 2005; Linan-Thompson et al., 2003; Vaughn et al., 2005).
Consequently, in this study, PALS decoding components and IR were modified to be
provided in a small-group setting. Yet the results were similar to previous K-PALS and
IR research that was provided whole group and one-on-one (respectively). The
consistency in the results of these studies even though there were different types of
groupings, indicates that it may not just be the grouping that is most critical for EL
learning. Therefore, further examination as to what underlying aspects of small groups
makes it an effective practice for EL students and specifically non-Spanish-speaking ELs
is needed.
Even though this study attempted to incorporate many of the components shown
to be effective for Spanish-speaking and non-Spanish-speaking English learners, one
major area that was not examined was the use of linguistically and culturally relevant
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techniques based on the students’ backgrounds. There is a substantial body of research to
support the use of linguistically and culturally responsive instruction with EL students
(e.g. Delbridge & Helman, 2015; Martínez, Harris, & McClain, 2014; Roxas & Roy,
2012; Slavin & Cheung, 2005). Additional research could be useful in the following
ways.
First, it may be beneficial to explore the inclusion of explicit academic vocabulary
instruction in modified K-PALS + IR in future research. Although many students may
appear fluent in everyday language, fluency in academic language can take longer and
difficulties can be less apparent (Martínez et al., 2014). Ergo, many researchers have
emphasized the importance of explicitly teaching vocabulary to EL students (e.g. Barr et
al., 2012; Carlo et al., 2004; Martinez et al., 2014; Marzano, 2004). Some of the
recommendations by researchers on how to teach vocabulary are direct instruction with
visuals and contextual support (Harmon et al., 2005), structural analysis (Barr et al.,
2012), instruction using novel words in engaging contexts, and allowing learners to
manipulate and analyze word meanings, spell and write the words, have repeated
exposure, develop syntax knowledge, and infer meanings, using research-based
procedures (Carlo et al., 2004). Many studies with EL students have incorporated
vocabulary strategies and found improved reading outcomes for their specific
instructional program (e.g. Calhoon et al., 2007; Carlo et al., 2004; Harper et al., 2011;
Kamps et al., 2007; Lesaux et al., 2011; Lugo-Neris et al., 2010; Proctor et al., 2007;
Silverman, 2007; Silverman & Hines, 2009; Tam et al., 2006; Vaughn et al., 2005;
Vaughn et al., 2006). In Harper et al.’s (2011), Silverman’s (2007), and Silverman and
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Hines' (2009) studies EL students actually outperformed the non-EL students.
Consequently, perhaps adding explicit vocabulary instruction to this intervention would
improve student outcomes. Future research is needed to determine the effects this type of
instruction has on non-Spanish-speaking ELs.
Second, modifications based on students’ English language proficiency may also
be beneficial to examine in future research. Martínez and colleagues (2014) created a
practical guide of best instructional practices for teaching EL students to read, in which
they stated the importance of educators knowing the academic language proficiencies and
backgrounds of their students to inform and individualize instruction. A study by Helman
and Burns (2008) supports this notion. Helman and Burns (2008) found Hmong EL
students who were more proficient in English had higher sight word acquisition and
students who had lower English proficiency, the opposite. Even though the modified KPALS + IR intervention was individualized, this individualization was not based on the
students’ English proficiency level. More research to determine what role the inclusion of
academic vocabulary instruction and differentiation based on students’ language
proficiencies would be helpful to determine if these features impact decoding and word
reading skills for this population of ELs.
Third, the application of bilingual modifications to this intervention may deserve
further, more in-depth investigation. A review by Slavin and Cheung (2005; as discussed
in Chapter I) found bilingual approaches to reading instruction to be superior for Spanishspeaking ELs and non-Spanish-speaking EL students in English reading outcomes. While
these results are promising, only four studies in this review were done with non-Spanish-
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speaking EL students. Given that Spanish has a close orthography with English (Bedore
& Pena, 2008), these results might not hold true for non-Spanish-speaking ELs.
Additionally, there are pragmatic challenges to providing bilingual programs, especially
to students with less common home languages (Delbridge & Helman, 2015). Hence, it
may be beneficial to include supplementary bilingual components that can be
implemented by practitioners who do not speak the student’s native language. Some
examples of these practices that have shown promise are: encouraging the use of home
language (Ferlazzo & Sypnieski, 2012; Hill & Flynn, 2006; Reyes, 2012), pointing out
similarities in the process of reading (Martínez et al., 2014), and embedding dual
language development within a skill-based intervention (Helman & Burns, 2008). More
research into K-PALS and IR studies with non-Spanish-speaking ELs that include some
of these techniques would be beneficial.
Including other culturally relevant features in this intervention may have also
improved student outcomes, but more research is needed to determine the added value of
including such features. Goldenberg and Colman (2010) found that specific
accommodations to make instruction more culturally relevant led to increased
engagement and participation. Moll and Gonzalez (1994) and Taylor et al. (2008) had
similar findings when including family and community funds of knowledge (Delbridge &
Helman, 2015). One specific way to incorporate students’ cultures is through the text.
Personal connection to the text has shown to increase engagement (Athanases, 1998;
Galda, 1998; Naidoo, 2011). Even though in this intervention students were only reading
short sentences, perhaps modifying the materials to include names and activities that
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were culturally consistent with the student’s heritage would have improved overall
academic achievement.
Another way to incorporate culture is to be cognizant of student’s specific
backgrounds. Many students in this study were refugees or their parents were refugees.
The unique life experiences of these children may lead to the need for different types of
modifications in a school setting (Sullivan & Simonson, 2016; Walick & Sullivan, 2015).
Thus, given the unique backgrounds of EL students, and more specifically, those in this
study, it may be beneficial to conduct future K-PALS and IR intervention research that
includes culturally responsive teaching strategies for non-Spanish-speaking ELs.
Research examining enhancements to interventions based on students’ language
and culture is important but also further research is needed to determine whether and to
what extent differences in home language and culture impact intervention outcomes in
general. Some researchers and policy makers contend that a student’s home language can
impact learning in their second language (i.e. English; e.g. Anthony et al., 2009; Squire,
2008; Lugo-Neris et al., 2010; Pollard-Durodola & Simmons, 2009; Rodriguez, Filler &
Higgins, 2012; Slavin & Cheung, 2005). Theoretical models have postulated that
knowledge in a child's first language helps to facilitate their phonological awareness and
knowledge in their second language (Cummins, 1981), but that grapheme/phoneme
mappings are language specific (Ziegler & Goswami, 2005) and the degree of
transference is greater depending on the similarities between the two languages’ writing
systems (Odlin, 1989). There is evidence to support these theories from Spanish to
English in language skills (Anthony et al., 2009; Pollard-Durodola & Simmons, 2009)
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and in literacy skills (Lugo-Neris et al., 2010; Rodriguez et al., 2012; Slavin & Cheung,
2005).
However, these theories and supporting research were conducted primarily with
Spanish-speaking ELs and the similarities between English and Spanish may be a factor
in student outcomes (Anthony et al., 2009; Lee, 2006; Li & Suen, 2013; PollardDurodola & Simmons, 2009; Ringbom, 1987). Furthermore, the unique cultural
experiences individual non-Spanish-speaking EL children have may impact their
learning. Currently, research indicates that non-Spanish-speaking ELs respond similarly
to interventions as Spanish-speaking ELs (discussed previously), so subdividing the EL
population may not be necessary. However, absent further research with non-Spanishspeaking ELs as a group or studies that examine intervention outcomes based specifically
on home language, it is impossible to know if subdividing EL students by home language
is an important consideration when implementing an intervention.
Finally, what can be presumed about non-Spanish-speaking EL students reading
is primarily limited to students in early grades, in phonemic awareness and phonics, who
speak a Southeast Asian or Middle Eastern/African language and are identified as below
grade level in reading (see Chapter II). It would be helpful to have additional research
about what works for students in older grades, in different aspects of reading from a
variety of languages and academic backgrounds. This extension of research is not just
needed for non-Spanish-speaking ELs but for EL students in general. Based on the
literature reviews of EL reading instruction and an examination of the reading
intervention research for EL students (August et al., 2014; Cheung & Slavin, 2012;
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Gersten et al., 2007; Richards-Tutor et al., 2016) most studies are also limited to students
in Grades 2 and under, in beginning reading skills, identified as struggling readers. Thus,
there is a need for more reading instruction research with both Spanish-speaking and nonSpanish-speaking ELs in upper elementary and secondary levels in a variety of reading
skills. Overall, it is evident that there is a need for more research with non-Spanishspeaking EL students, and further research with different student demographics and
intervention components to determine if subdividing ELs is important and if so, in what
capacity.
Implications for Practice
Given the large, and in some cases, highly-concentrated population of nonSpanish-speaking English learners in our nation’s schools (NCES, 2015), this study has
clear implications for practice. This study gives practitioners an approach to improving
the letter-sound awareness of students from Kindergarten through third grade that seems
feasible. This is important considering teacher buy-in is necessary for the long-term
success of an intervention (Fischer & Hamer, 2010; O’Hanlon, 2009; Silin & Schwartz,
2003; Turnbull, 2002). Informal conversations with the interventionists revealed a
positive opinion of the intervention. All interventionists thought this modified K-PALS +
IR intervention was useful for their students and generally enjoyed implementation. The
public school tutors thought it was easy to implement and two of them expressed interest
in pursuing a degree in teaching. The charter school teachers were eager to use the
program with other students in other subject areas. Follow-up conversations with the four
teachers in the study revealed that all of them continued to use PALS and IR strategies
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the following academic school year. Thus, it seems evident that this intervention had
teacher buy-in. Consequently, this intervention has promise to be a viable option for
teachers to use as part of their classroom interventions.
Also, based on the results of this study and other studies with non-Spanishspeaking ELs, there does not appear to be a need for researchers or practitioners to reinvent the wheel. Interventions that have worked with struggling readers who were nonELs and Spanish-speaking ELs seem to work for non-Spanish-speaking EL students as
well. When this study is added to the existing body of research on reading interventions
for non-Spanish-speaking ELs, one specific method does not appear superior to others,
provided it has a research base and includes most of the best practices described in the
previous literature reviews with EL students. Consequently, teachers can choose from
several research-based interventions/programs based on the specifics of their students and
the dynamics of their classrooms.
Implications for Policy
This study also has implications for policy. Due to the limited amount of research,
it is unclear whether it is necessary to consider home language when implementing a
reading intervention. Presently there are two programs/initiatives by the U.S. Department
of Education to focus on student achievement data for Native American and Alaska
Native children and Asian American Pacific Islanders who speak English as second
language (Office of English Language Acquisition, U.S. Department of Education,
2016a; Office of English Language Acquisition, U.S. Department of Education, 2016b).
Presumably this is because these specific populations need additional considerations
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beyond the typical treatment for EL students. Hence, the funding of more research to
answer questions about what non-Spanish-speaking ELs need to maximize achievement
seems critical given the growing population and diversity of students who learn English
across the county and alignment with current educational policy.
Conclusion
Overall, this study demonstrated that a modified version of K-PALS with IR can
improve the letter-sound fluency and accuracy of non-Spanish-speaking ELs in grades K3. This finding is consistent with previous research with K-PALS, IR, and other EL
research. This study provides further evidence that interventions that were effective with
non-ELs and Spanish-speaking ELs can also be effective with non-Spanish-speaking EL
students. This study also contributed additional support for the use of interventions that
are explicit with direct and consistent feedback. However, the modifications in this study-specifically changing K-PALS to small group as opposed to whole group--did not result
in vastly different outcomes from the previous K-PALS study with non-Spanish-speaking
EL students (McMaster et al., 2008). Given the similarities in results between this study
and the other K-PALS and IR studies, the modifications to K-PALS and IR in this study
may not have been important. Further research investigating potential modifications to
this intervention would help determine their importance. Nonetheless, this study adds
additional information to the small body of research on effective practices for EL
students who speak a language other than Spanish.
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Appendix F

PALS Rules
About moving:
1.

Go quickly and quietly.

2.

Take what you need.

3.

Sit in PALS position side by side.

About doing PALS:
1.

Talk only to your partner and talk only
about PALS.

2.

Keep your voices low.

3.

Cooperate with (Help) your partner.

4.

Try your best.
Appendix G
Lesson Sequence Sheet
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Less
on #

New
Sound

1

a, m

2

t

New
Sight
Words

s

at mat
the

5

b

at mat sat

8x
9

at mat sat
at mat sat

6
7

Sentences

at mat

3
4

Decodable Words

sat bat
c

mat sat bat
mat sat bat cat

10 X
mat sat bat cat
11

f

is

12 X

Less
on #

sat bat cat

New
Sound

New
Sight
Words

Decodable Words

Sentences

mat sat bat cat
13

n
sat bat cat fat

14 X
15 X
16

man, can fan
d

was

man, can fan
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sat cat can fan
17 X
sat cat man can
18

I
bat cat can fan

19 X
20

g

21 X
22

o

on

23 X
24

r

25 X
26

h
and

27
28

p

29 X
30

l

31 X
32

u

33 X
34
35 X

I
j

sat cat fat tan can
fan
mat cat fat man tan
can
bat cat fat man can
fan
mat sat cat man
can fan
mat cat rat tan can
fan
bat cat rat man can
ran
bat cat hat man fan
ran
mat bat hat man
can ran
bat hat pat man ran
pan
sat rat hat man can
pan
man, ran pan map
cap lap
sat cat fat map nap
rap
sat cat fat can ran
pan
big dig pig sit bit
hit
sat fat big pig sit
fit
can fan ran big dig
pig

The rat sat.
The man ran.
The cat is fat.
The cat ran.
The pig is big.
The fat pig sat.
The pig can dig.
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Less
on #

36

New
Sound

New
Sight
Words

e

37 X
38

w

a

39 X
40

z

41 X
42

k
to

43
44

v

45 X
46

y

47 X
48

x

my

49 X
50
51

qu
into

52 X
53 X

54

are

Decodable Words

man, fan Dan big
dig pig
man, fan pan big
dig pig
cat hat pat sip rip
lip
tap nap lap tip dip
rip
tag bag wag in tin
pin
bag nag rag in pin
win
Tim him Jim mad
sad pad
at mad had him
Jim Kim
mat had nap Tim
Jim Kim
sat fat Mom tug
bug rug
sat fat ten hens yes
bug
ran Mom got fun
up pup
pet wet vet dog
Tom got
get vet in Tom got
box
Sat pat lap him in
Tom
bed get sit dog
Tom not
had red Meg Peg
sun fun
Meg Peg in got hot
sun
red leg yet mix six
fix

Sentences

The man is Dan.
Dan is a big man.
I pat the cat.
The cat naps on the mat.
The cat sits in the bag.
The pin is in the bag.

Jim was sad.
Jim is mad at Kim
Kim had a nap on the mat.
Mom sat on the rug.
A bug was on the rug.
Mom got up and ran.
Tom is a dog.
Tom is my pet.
I got Tom at the vet.
Tom was in a box.
Tom the dog sat in my lap.
Tom the dog can sit on my bed.
Peg and Meg had fun in the sun.
Peg and Meg got hot in the sun.
Peg and Meg are big.
Peg is six and Meg is ten.
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55

she

Dan got pet shop
wish fish

56

for

57

with

58

They

59 X
Play

60
61

ch

62

have

63 X
64

Has

65

Her

66 X
Wants

67

68

Th

There

69

70 X
71

72 X

Ck

Very

Dan had a wish.
Dan got a fish.
The fish was at the pet shop.
Dad gets pet shed
Dad gets a big dog. The dog is for
runs Jim
Jim. The dog runs into the Shed.
Rush shop van
Jim is in the van with Mom.
pet Jim Mom
Jim and Mom rush to the pet shop.
Shop get run Jim
Jim and Ben run to the pet shop.
Ben fish
They get fish for the cat.
Dog fed wag shop Wag is my dog. The man at the pet
man fish
store fed Wag.
Dog mud Kim
Kim and Sam are pals. They play
Sam pals pet
with the dog. They play in the mud.
Chop chops Chip
Peg chops ham for Chip and Sam.
Peg pet ham
Chip is Peg’s pet dog. Sam is Peg’s
pet cat.
Chip box runs Dan Dan and Peg play with Chip. They
peg red
have a red box. They have fun.
Chip gets box Sam Chip gets in the red box. Sam tips
tips fun
the box. They have fun.
Chips box not mad Sam chips Peg’s box. Peg is not
can fix
mad. Peg can fix the box.
Meg cut chin red
Meg has a big cut on her chin. The
sad big
cut on her chin is red. Meg is sad.
Ship fits tub big
Peg as a big ship. The ship fits in her
Peg Meg
tub. Peg and Meg play with the ship.
Chip wet dog gets Chip wants to play with Peg’s ship.
ship tub
Chip gets in the tub with the ship.
Chip is a wet dog!
Them box then
Jim and Kim play in a box. Chip the
Chip rips in
dog gets in with them. Then the box
rips.
Bath that mud
There is mud on my dog Tom. Tom
Tom gets fun
gets to have a bath! That is not fun
for Tom.
Path Beth this sit
Peg and Beth jog on a path. They get
jog hot
hot. They sit on a log.
Wag dog sick Tom Wag the dog is very sick. Wag can
sad not
not play. Tom is very sad. Wag the
dog is very sick.
Sun not duck gets There is a duck in the sun. It gets
wet hot
very hot. The duck gets wet. Then it
is not hot.
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73

Ee
Ea

Said

74

75

Er

Look

Come

76

77

One

Ir

Blue

78

Go

79

Here

80

Ar

Becaus
e

81

Now

82

Put

83

84

Oa

New

Says

Treats eat eats
sweets seats see

Jim and Kim see treats. Jim and Kim
get treats to eat. Jim eats sweets.
Kim eats chips.
Meat heat well bell Tom’s mom said. “Wag is well.
feet neat
Let’s heat up the meat for Wag. The
meat is a treat for Wag.” Wag eats.
Wag runs to Tom.
Swim swimmer
Peg swam and swam. Peg ran and
bet better run
ran. Peg got better and better. Peg
runner
swam with Meg. Peg ran with Kim.
Swim swam run
Peg swam and swam. Peg ran and
ran better
ran. Peg got better and better. Peg
swimmer
swam with Meg. Peg ran with Kim.
Shirt skirt bird
Beth and Mom shop. Mom gets Beth
Beth sir jeans
a blue shirt and a green skirt. Beth
got blue jeans and a pink top.
See tom run ran
Tom and Wag go play. Wag can see
bird first
a bird. Wag ran and ran. Tom and
Wag go play with the cat. Tom, Wag
and the cat had fun.
Bird step it its eats Here is a blue bird. It is on the step.
beak
The blue bird eats with its beak. The
blue bird is with a red bird. They eat
in the tree.
Car far part sharp
Mom’s car did not start. Mom
start mom’s
checks the car. Mom has to get a car
part because the car did not start.
Mom got the part. The car starts.
This catch far car
Tom is here now. Tom can play with
cart part
Peg. Tom said, “Go here, Peg. Catch
this!” Peg ran and ran. Peg got it!
This then car sand Go put this in the car. Then let’s go
swim beach
to the beach. The beach will be fun.
Let’s play in the sand and swim in
the sea.
Goat boat sit sits
Look at the new kitten. It is fun to
kitten mitten
play with. The kitten sits with Sid
the cat. The kitten and Sid sleep in
the sun.
Boat goat green
Mom says, “Get up now, Sam!” Sam
shirt jeans gets
gets up. Mom says, “Put on the
green shirt and blue jeans. Let’s go!
Let’s get on the boat!.”
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85

Igh

86

You

87

No

Right night light
bright coat boat

Park bark let’s
night run fun

Be

Sleep light run
runs jump jumps

Let’s look for the kitten. Let’s look
under the bed. No kitten under this
bed! Let’s look under that bed. The
kitten is right here! Let’s play with
the kitten.
You and I can go play in the new
park. At the park, you and I can play
and run. Let’s have fun! Let’s go
now!
Look at the cat. The cat is fun. The
cat runs and runs. The cat jumps. The
cat sleeps. The cat is fun to play with.
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Letter
a
b
c
d
e
f
g
h
I
j
k
l
m
n
o
p
q
r
s
t
u
v
w
x
y
z
sh
ch
th
ck
ee
ea
er
ir
ar
oa
igh

Letter Sequence Chart
Lesson in Which Introduced
1
7
9
16
36
11
20
26
18
34
42
30
1
13
22
28
50
24
4
2
32
44
38
48
46
40
55
61
68
71
73
73
75
77
80
83
85
169

Appendix H

170

Appendix I

Correction Procedures
For What Sound?
Stop. That sound is… What sound? Good.
Go back and read that line again.
For What Word? (sight words)
Stop. That word is … What word? Good.
Go back and read that line again.
For What Word? (decodable words)
Stop. That word is mmmaaat. What
word? Good. Go back and read that line
again.
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Appendix K
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Appendix L
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Appendix M
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Appendix N
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Appendix O
Normal Q-Q Plot for Letter Sound Post-Test
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2

Normal Q-Q Plot for Nonsense Words Post-Test
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1

2

Normal Q-Q Plot for CBMReading Post-Test
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2

Normal Q-Q Plot for Pre-Test SW Error Rate
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Appendix P
density.default(x = LS.mod$residuals)
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Error Rate LS ANCOVA Density Distribution
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Histogram of MANCOVA for Error Rate

20

Frequency

1.5

0

0.0

0.5

10

1.0

Density

2.0

30

2.5

40

3.0

Error Rate MANCOVA Density Distribution

-0.4

-0.2

0.0

0.2

0.4

0.6

N = 144 Bandwidth = 0.04423

-0.4

-0.2

0.0

0.2

0.4

0.6

Residuals

0.2
0.0
-0.2
-0.4

Residuals

0.4

0.6

Q-Q Plot of MANCOVA Error Rate Residuals

-2

-1

0

1

2

norm quantiles

193

Appendix Q
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Residuals Distribution Graphs
density.default(x = ls.sq.er.mod$residuals)
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Appendix R
Pre.ORF.CWR + Group
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Oral Reading Fluency at Post-Test
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Control vs Treatment
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