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ABSTRACT 

The purpose of the current study was to examine features of adolescent reading 

comprehension trajectories and make within-person and between-person analyses of 

growth that occurs during the high school grades.  Racial and socioeconomic group 

differences of the adolescent reading trajectories were also investigated and compared.  

This examination allowed the researcher to make inferences regarding the extent to which 

sociocultural factors impact reading proficiency as adolescents advance through the upper 

grades.  The sample consisted of 225 students in grades 8, 9, and 10 who attended an 

urban high school in the southeastern region of the United States. Within the sample, 

39% of the students self-identified as Caucasian, 42% as African-American, 9% as 

Hispanic, and 10% as multiracial. Approximately 29% of the total sample qualified for 

reduced-price lunch. Latent growth curve modeling was performed through AMOS v21 

to determine model fit and growth parameters of the reading trajectories. Overall 

adolescent reading trajectories exemplified linear growth, and demonstrated a negative 

correlation between the intercept and slope parameters. This confirmed that students with 

lower starting reading abilities experienced more rapid growth during adolescence, 

indicating a narrowing reading achievement gap during the high school years.  Racial 

association and socioeconomic status had a significant impact on the intercept, but no 

significant impact on the reading growth trajectories.  This finding revealed that students 

of different racial associations and socioeconomic levels experience equivalent reading 

comprehension growth during adolescence.  

Keywords: adolescent reading, race, socioeconomic status  
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CHAPTER I: INTRODUCTION 

The value of literacy is irrefutable, but standardized achievement tests have 

revealed low nationwide performance among adolescents in basic content areas, such as 

reading (Alliance for Excellent Education, 2011).  As reported by the Nation’s Report 

Card in 2015, about 34% of eighth grade students and 38% of twelfth grade students 

performed at or above the proficiency threshold in reading (U.S. Department of 

Education, 2015).  The racial breakdown of reading proficiency is even more staggering. 

In eighth grade, 44% of Caucasian students, 21% of Hispanic students, and 16% of 

African-American students demonstrated grade level reading proficiency.  In twelfth 

grade, 47% of Caucasian students, 23% of Hispanic students, and 16% of African-

American students demonstrated grade level reading proficiency (U.S. Department of 

Education, 2015).  While much of America’s youth is struggling to read proficiently, a 

substantial achievement gap exists between the Caucasian and minority populations in 

the United States.  

National Historical Trends of the Reading Achievement Gap 

The academic achievement gap started receiving national attention during the 

Civil Rights Era of the 1960s.  In 1965, data collected by the U.S. Census Bureau 

revealed that African American adolescents were academically 2.4 years behind their 

Caucasian counterparts on measures of reading comprehension at grade six, 3.3 years 

behind at grade nine, and 4.5 years behind at grade 12 (Coleman, 1966).  According to 

the research findings, minority students in grades 6-12 fell progressively behind white 

students on measures of reading comprehension as they grew older and advanced through 

school. 
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 The National Assessment of Educational Progress (NAEP) began reporting trends 

on student achievement data in the 1970s among Caucasian and African-American 

students (Barton & Coley, 2010).  Between 1971 and 1980, there was an overall 

narrowing of the reading achievement gap between African American and Caucasian 

student populations at every age tested, with the most substantial gains occurring among 

9 and 13 year olds (Rampey, Dion, & Donahue, 2009).  The narrowing of the 

achievement gap between African American and Caucasian students in both reading and 

mathematics continued throughout the 1980s among the 13 and 17 year old age groups 

(Barton & Coley, 2010).   

Starting in the 1990s, the National Educational Assessment of Educational 

Progress (NAEP) included data on the Hispanic population in the national reporting of 

reading achievement gaps.  Between 1990 and 2000, the reading gap between students of 

different racial backgrounds remained unchanged among 9 year olds, but seemed to 

widen among 13 and 17 year olds (Hemphill & Vanneman, 2011; Rampey, Dion, & 

Donahue, 2009).  During the 1990s and early 2000s, national data seemed to paint an 

unclear picture regarding the reading achievement gap trends between Caucasian and 

minority student populations, as evident through a suspected widening of the gap in the 

1990s, but narrowing in the early 2000s among 9, 13, and 17 year olds.  No clear 

detectable trends of the achievement gap have been confirmed since 2010 (Barton & 

Coley, 2010; Hemphill & Vanneman, 2011; Rampey, Dion, & Donahue, 2009).  

Adoption of Standardized Testing to Monitor Comprehension Growth 

Government initiatives and legislation have prompted states to adopt 

accountability systems that measure academic development and identify existing gaps in 
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student achievement (Braden, 2002).  Standardized tests are designed to facilitate the 

measurement of student performance with reliability and objectivity, while producing 

results that reveal overall trends in the academic achievement gap (National Center for 

Education Statistics, 2013; Phelps, 2000).  The nationwide systematic approach to 

standardized assessments was adopted in the 1980s as a response to the publication of A 

Nation at Risk, which portrayed the American educational system as deficient in 

comparison to its global competitors (Gardner, 1983).  The public education reform 

movement of the 1980s ushered in extensive assessment measures for students, teachers, 

and schools in order to identify and accompany areas of academic growth and 

improvement (McNeil, 2000).   

Standardized testing and accountability received a significant boost at the turn of 

the 21st century with enactment of No Child Left Behind (NCLB) legislation in 2001.  

Cited as the most dramatic change in national legislation since the 1960s, the NCLB Act 

increased the size and power of accountability systems through annual standardized 

testing mandates designed to improve student achievement (Bloomfield & Cooper, 2003).  

One intended aim of the NCLB legislation was to identify existing gaps within the 

student population between different subgroups (“Achievement Gap”, 2004).  Since the 

enactment of NCLB legislation, there have been nationwide increases in the assessment 

of basic math and reading skills among both elementary and secondary students (Dee & 

Jacob, 2011).   

Benchmark Assessments. In order to track student progress and ensure that 

academic growth is occurring at an acceptable pace for all student groups as defined by 

national legislation, school systems administer different types of periodic tests and 
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benchmark assessments (Olson, 2005).  General outcome measures (GOMs) evaluate 

student progress toward curricular objectives over long periods of time in a standardized 

fashion (Deno, 2003; Shapiro, Keller, Lutz, Santoro, & Hintze, 2006).  Benchmark 

assessments are one type of GOM frequently administered in K-12 schools that have 

been used since the 1970s (Tindal, 2013).   Benchmark assessments are usually 

administered tri-annually (i.e., fall, winter, and spring) to examine collective school 

growth and identify students at risk for academic difficulties (Graney, Missall, Martinez, 

& Bergstrom, 2009).  

Benchmark assessments evaluate individual growth and detect small changes in 

student performance over time (Betts, Reschley, Pickart, Heistad, Sheran, & Marston, 

2008; Graney, Missall, Martínez, & Bergstrom, 2009).  The student’s growth rate, or 

estimates of slope, is a central indicator of the effectiveness of existing instruction (Yeo, 

Fearrington, & Christ, 2011).  The benchmark, evaluation, and reflection process aids in 

the management of individualized education growth, and is a key component of 

identifying students that are at risk for academic failure (Mercer & Keller‐Margulis, 

2015; Tindal, 2013).  

Skills Measured by Standardized Reading Assessments 

There are several skills that are measured by standardized tests, and the 

component of reading that is assessed depends upon the age of the student.  The most 

common types of assessments used in the elementary grades to examine reading growth 

are measures of oral reading fluency and maze comprehension tasks (Busch & Reschly, 

2007).  Oral reading is interpreted as an indicator of reading competence in the early 

grades (Fuchs, Fuchs, Hosp, & Jenkins, 2001).  An oral reading fluency (ORF) task 
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assesses decoding and fluency skills, by gauging the number of correct words read aloud 

in a minute (Fuchs et al., 1993).  ORF is considered an effective indicator of reading, but 

does not signify comprehension or understanding (Fuchs, Fuchs, Hosp, & Jenkins, 2001; 

Duke & Pearson, 2008).  Therefore, ORF benchmark assessments are deemed as more 

appropriate for students in grades 1 – 3 (Wayman, Wallace, Wiley, Ticha & Espin, 2007).  

Maze comprehension tasks assess multiple aspects of reading, such as decoding, fluency, 

vocabulary, and reading comprehension, by measuring a student’s ability to silently 

identify word choices that best fit within a reading passage in three minutes (Fuchs at al., 

1993).  Because a maze assessment is a more global indicator of reading proficiency, it is 

deemed as more appropriate for students in grades 3 – 8 (Fuchs et al., 1993; Wayman, 

Wallace, Wiley, Ticha & Espin, 2007).  Reading benchmark assessments administered 

beyond eighth grade usually entail passage-based comprehension questions that assess 

foundational skills, such as word recognition and fluency, linguistic skills, such as 

contextual vocabulary and structural analysis, and literary skills, such as inference 

making and sequential comprehension (Renaissance Learning, 2014). 

Factors that Impact Reading Proficiency 

There are several factors that impact reading and play a role in reading 

proficiency, such as early print exposure, foundational reading ability, and vocabulary 

skills (Cunningham & Stanovich, 1997; Oakhill & Cain, 2007).  Early print exposure and 

the amount of time in which a child engages with reading during the early years impact 

their overall knowledge and reading proficiency (Cunningham & Stanovich, 1997; Hart 

& Risley, 1997; Mol & Bus, 2011).  Hart and Risley (1995) reported noticeable cleaving 

between strong and weak readers to emerge as early as three years old.  Cunningham and 
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Stanovich (1997) conducted a ten year study with a sample of fifty-six students and found 

that first grade out-of-school print exposure as measured by the Author Recognition Test 

(ART) was reliably linked with a .58 correlation to eleventh grade reading 

comprehension, as measured by the Nelson-Denny Comprehension subtest.  A meta-

analysis of 99 studies indicated that print exposure has a moderate correlation of .36 with 

reading comprehension among students in grades 1 – 12 (Mol & Bus, 2011). 

In order for students to become proficient readers in the upper grades, adequate 

foundational skills must develop during the early years (Cunningham & Stanovich, 

1997).  The National Reading Panel (2000) considered phonemic awareness, phonics, 

fluency, vocabulary, and comprehension as the five critical foundational components of 

reading. Children are expected to shift from decoding and word recognition to vocabulary 

acquisition and text comprehension in grade 3 (Aarnoutse, van Leeuwe, Voeten, & Oud, 

2001). This transition is also known as the switch from “learning to read” to “reading to 

learn” (Chall, 1983).  Basic reading skills and comprehension skills develop 

simultaneously, therefore it is important to have a strong reading foundation in order for 

inferencing ability to appropriately emerge (Oakhill & Cain, 2007).  Foundational skills, 

such as phonemic awareness, phonics, and fluency, play a greater role in reading 

proficiency in the elementary grades than in the middle or high school grades (Cromley 

& Azevedo, 2007; Suggate, S, 2016).   

Vocabulary knowledge greatly impacts reading and comprehension development 

as well.  Elleman, Lindo, Morphy, & Compton (2009) conducted a meta-analysis of 37 

studies and reported that vocabulary knowledge has a 0.43 correlation with reading 

comprehension. It was also confirmed that vocabulary instruction has a moderate effect 
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size of improving student’s passage level comprehension with custom measures (d = 

0.50), and a small effect size with standardized measures (d = 0.10). Unlike in younger 

populations, it has been confirmed that vocabulary knowledge and reading 

comprehension are closely associated through a bidirectional relationship among older 

populations (Cain & Oakhill, 2001; Fuchs, Compton, Fuchs, Bryant, Hamlett & Lambert, 

2012).  The development of vocabulary skills reinforce comprehension, which in turn 

strengthens vocabulary.  Studies that have exclusively examined adolescent populations 

have confirmed that vocabulary knowledge is the greatest determinant of reading 

comprehension among students in the seventh, eighth, and ninth grades (Cromley & 

Azevedo, 2007; Oslund, Clemons, Simmons, Smith, Simmons, 2016).  At the adolescent 

stage of development, vocabulary knowledge exceeds the influence of other reading 

components and greatly aids in reading comprehension.  

Purpose of the Study and Research Questions 

Reading proficiency and development is critical.  Various programs have been 

created for the sole purpose of facilitating literacy growth and reducing the achievement 

gap among various student groups (Ed Tech Action Network, 2007).  The early detection 

of reading problems is often prescribed with long term interventions that extend into the 

high school years (Espin, Wallace, Lembke, Campbell & Long, 2010). Therefore, it is 

critical to analyze the overall components of adolescent reading trajectories.  The purpose 

of the current study was to examine characteristics of adolescent reading comprehension 

trajectories and make within-person and between-person comparisons of growth that 

occur during the high school grades.   
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This research reveals the extent to which sociocultural factors impact reading 

proficiency among adolescents as they advance through the upper grades.  It also helps to 

determine whether the reading achievement gap is closing during the latter years of 

formal schooling. Research that addresses the tri-annual reading growth of elementary 

age students is replete, but scant among the high school adolescent population (Espin, 

Wallace, Lembke, Campbell & Long, 2010; Graney, Missall, Martinez & Bergstrom, 

2009; Nese, et al., 2012).  By conducting research at the classroom level, the following 

research questions will be further explored:   

1. What is the shape of high school adolescent reading trajectories? 

2. What is the relationship between initial reading status and the growth rate among 

adolescents? 

3. What is the impact of socioeconomic and/or racial group membership on 

adolescent reading growth? 
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CHAPTER II: LITERATURE REVIEW 

 This chapter provides a review of the work already published regarding the 

characteristics of reading trajectories, growth rate associations, and culturally-influenced 

achievement gap measurements. Culturally influenced indicators include components 

such as racial association, socioeconomic status, and language spoken in the home.  

Because so few studies exist that measure reading comprehension growth exclusively 

among adolescents in high school, most of the literature review addresses primary studies 

that include elementary and middle school age populations.  The overall components of 

elementary age reading development will be later compared to the findings of the current 

study, which exclusively examines adolescent reading development.  The expected 

contrast between the characteristics of elementary versus high school reading growth will 

demonstrate the need for more research that exclusively entails adolescent samples in 

order to learn more about adolescent reading development.   

Mixed Findings of Reading Trajectory Shapes 

Research has suggested that the functional form of growth trajectories vary 

depending upon the age of the students, the ability level of the students, the component of 

reading that is assessed, and the statistical method that is used to conduct the analysis 

(Deno, et al., 2001; Nese et. al, 2013).  Several researchers that examine reading growth 

among students in the early grades evaluate oral reading fluency, since it has been 

deemed as the best overall predictor of reading proficiency (Shinn, Good, Knutson, & 

Tilly, 1992).  On the other hand, researchers that examine reading growth among upper 

elementary, middle school, or high school students tend to evaluate their performance on 
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cloze or passage comprehension tasks (Fuchs, Fuchs, Hamlett, Walz, & Germann, 1993; 

Rescorla & Rosenthal, 2004).  

Detections of Linear Reading Growth. Studies from the 1990s and early 2000s 

cited within-year oral reading fluency development during the elementary grades as 

linear (Deno, et al., 2001; Fuchs, Fuchs, Hamlett, Walz, & Germann, 1993).  Fuchs, 

Fuchs, Hamlett, Walz, and Germann (1993) analyzed the within-year reading growth of 

117 students in grades 1 – 6, and used the Ordinary Least Squares (OLS) method to fit a 

regression line to the data, and determine if reading trajectories were more linear or 

quadratic.  The research team concluded that oral reading fluency growth was more linear 

for the entire sample in grades 1 – 3, and more linear for over 80% of the sample in 

grades 4 and 5.  It was also concluded that passage comprehension growth as measured 

by the maze task was more linear for over 80% of the sample in grades 2 - 5 (Fuchs, 

Fuchs, Hamlett, Walz, & Germann, 1993).  Deno, et al (2001) employed a larger sample 

of over 2,500 students in grades 1-6 to analyze within-year growth patterns for both 

students with learning disabilities and the typically developing population.  Using 

ordinary least squares regression, the research team also concluded that within-year 

reading growth was linear for students in the elementary grades (Deno, et al, 2001). 

More recent studies have used latent growth modeling to conclude reading growth 

in the elementary and middle school grades as linear (Chong, 2009; Low, 2013).  Chong 

(2009) analyzed reading comprehension trajectories of 593 students whose first language 

was English (L1) and 153 students whose second language was English (L2) from the 4th 

to the 7th grade.  Latent growth modeling revealed that the trajectories of both groups 

favored linear, rather than quadratic, patterns of growth (Chong, 2009).  Low (2013) 
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analyzed the reading comprehension trajectories of 773 students whose first language 

was English (L1) and 182 students who spoke English as an additional language (L2) 

from 2nd to the 7th grade.  Multi-group latent growth analysis revealed that the trajectories 

of both groups better reflected a linear pattern of growth. 

Detections of Non-linear Reading Growth. Other recent researchers have used 

multilevel data methods to conclude that within-year oral reading fluency development in 

the elementary years more closely resemble non-linear patterns of growth (Christ, 

Silberglitt, Yeo & Cormier, 2010; Nese et. al, 2012; Nese et. al, 2013).  Ardoin and 

Christ (2008) analyzed the within-year oral reading fluency trajectories of 86 second 

grade students with a 2 (semester) x 3 (growth estimate) repeated measures MANOVA.  

It was determined that growth occurs more rapidly during the fall semester than the 

spring semester, and in a nonlinear pattern, among second graders (Ardoin & Christ, 

2008).  Graney, Missall, Martinez, and Bergstrom (2009) analyzed the reading growth of 

442 students in 3rd through 5th grades across two academic years.  The research team 

employed a 3 (grade level) x 2 (time) repeated measures ANOVA and concluded that 

students across all grade levels demonstrated nonlinear reading growth, with more rapid 

growth occurring during the spring semester compared to the fall semester (Graney, 

Missall, Martinez, & Bergstrom, 2009).  

Researchers that have employed large sample sizes with thousands of participants 

have also identified non-linear reading trajectories from various reading measures 

(Christ, Silberglitt, Yeo & Comer, 2010; Keller-Margulis, Clemens, Im, Kwok, & Booth, 

2012).  Christ, Silberglitt, Yeo and Comer (2010) analyzed the rate of oral reading 

growth among 4,824 students in grades two to six.  The research team used a linear 
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mixed model procedure (LMM) and concluded that oral reading growth was cubic for 

students in the general education population, but linear in some cases for the special 

education population.  Shin, Davison, Long, Chan and Heistad (2013) analyzed the 

comprehension growth rates of 2,517 students in 4th to 7th grade.  Using linear growth 

modeling, the team concluded that reading growth patterns were nonlinear.  The 

curvilinear trends of this study suggest that reading comprehension growth may slow 

down over time.  Keller-Margulis, Clemens, Im, Kwok, and Booth (2012) analyzed the 

reading growth of 6,321 students in 3rd through 5th grade.  Multi-level piecewise 

modeling indicated no significant differences in reading growth across the semesters 

while students were in 3rd and 5th grade, but faster rates of reading growth was detected in 

the fall semester of 4th grade. 

Nese, et al. (2012) used hierarchical linear modeling to examine the oral reading 

fluency trajectories of 2,465 students in grades 3-5, and concluded that growth was non-

linear, with greater growth occurring in the fall than the spring.  Two years later, the 

research team conducted a similar experiment to the 2011 study on reading development, 

but expanded the sample to include middle school students.  Nese, et al. (2013) modeled 

the development of oral reading fluency for 1,448 students in grades 1 through 8 over the 

span of ten months.  Data were collected on eight different testing occasions throughout 

the school year, and the research revealed that overall oral reading fluency development 

among students in the elementary and middle grades more closely resembled quadratic 

growth, as compared to linear or cubic patterns.  Reading growth was particularly more 

curvilinear in grades 2, 3, 4, 6, and 7, more linear in grades 1 and 5, and more cubic in 

grade 8 (Nese, et. al, 2013).  The findings of the study suggested that linear growth 
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expectations may be unrealistic for reading development in the primary grades, since 

sporadic growth is more closely modeling quadratic trends. 

Recent studies that have included high school students in examinations of reading 

comprehension development have also reported non-linear growth (Beecher, 2011; 

Petscher, Kershaw, Koon, & Foorman, 2014; Rescorla & Rosenthal, 2004).  Rescorla and 

Rosenthal (2004) utilized the growth in Test of Cognitive Skills (TCS) and the 

Comprehensive Tests of Basic Skills (CTBS) to measure the eight year reading 

achievement of 328 students in 3rd through 10th grade (CTB/McGraw-Hill, 1983).  The 

team used hierarchical linear modeling to determine that reading growth was linear in the 

early elementary grades, then transformed to a more curvilinear shape in the later 

elementary grades (Rescorla & Rosenthal, 2004).  Because this study included an 

adolescent sample, it demonstrated the changing nature of the reading comprehension 

growth capacity of students as they progress throughout school.  Beecher (2011) also 

included older student groups, and analyzed annually collected archival data on the 

reading comprehension development of 206 students as they advanced from kindergarten 

to twelfth grade.  Latent growth curve analysis was used to conclude that reading 

trajectories among students in kindergarten to twelfth grade were quadratic in form, 

indicated through curvilinear downward slopes (Beecher, 2011).  

Unverified Relationship between Reading Ability and Growth  

Research has indicated that high, medium, and low ability students all make 

progress over time, but perform differently and grow at different rates (Rescorla & 

Rosenthal, 2004).  A negative correlation between initial status and growth is 

characterized by a lower starting proficiency level that yields more rapid growth.  A 
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positive correlation between initial status and growth is characterized by a higher staring 

proficiency that yields more rapid growth.  The examination of multiple data points with 

advanced statistical methods, such as structural equation modeling, have enabled 

researchers to more accurately examine the relationship between initial status and rate of 

growth (Acock  & Fuzhong, 1999). 

Detections of Positive Correlations. Some researchers have indicated a positive 

relationship between the initial status and growth of students in the lower elementary 

grades (Aikens & Barbarin, 2008; McCoach, O’Connell, Reis & Levitt, 2006).  

McCoach, O’Connell, Reis and Levitt (2006) analyzed the reading trajectories of over 

8,000 students from kindergarten to first grade.  The research team reported a positive 

relationship between the students’ fall kindergarten reading scores and kindergarten 

growth, as evident in higher initial scores yielding faster growth; but reported a negative 

relationship between the students’ fall kindergarten reading scores and first grade growth, 

as evident in lower initial scores yielding faster growth. The research team concluded that 

the gap between students from a higher and lower socioeconomic status widened during 

kindergarten.  Aikens and Barbarin (2008) analyzed the reading trajectories of over 3 

million students from kindergarten to third grade and found that students from a higher 

economic status started off as better readers, and progressed more rapidly than students 

from a lower socioeconomic status.  

Detections of Negative Correlations. Other researchers have indicated a 

negative correlation between initial status and growth when students in the upper 

elementary and middle grades are included in the sample (Beecher, 2011; Rescorla & 

Rosenthal, 2004; Shin, Davison, Long, Chan & Heistad, 2013).   Rescorla and Rosenthal 
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(2004) examined 328 children in third through tenth grade over the eight year period, and 

determined that children in third grade with a low initial status, made faster progress in 

reading achievement over time.  While there was statistically significant variability in the 

linear growth curves of individual students, the actual variation in the slopes across 

individuals was minimal (Rescorla & Rosenthal, 2004). This study suggests that students 

experience comprehension growth at equivalent rates. 

Beecher (2011) administered the Peabody Individual Achievement Test and 

analyzed the development of comprehension skills of 206 students from kindergarten to 

twelfth grade placed in two different groups, according to their special education or 

general education status (Dunn & Markwardt, 1970).  The researcher detected a negative 

relationship between the intercept and slope means among both groups of students, which 

indicated that children who started at a lower reading proficiency grew faster than 

children who started at a higher proficiency.  Beecher (2001) also detected a negative 

relationship between the intercept and slope means between groups of students separated 

according to their socioeconomic status.  Children who experienced greater financial 

hardship had lower levels of reading achievement, but experienced more rapid growth 

than children with a higher economic standing that qualified for paid lunch (Beecher, 

2011). 

Corroborating with the findings of Rescorla and Rosenthal (2004) and Beecher 

(2011), Shin, Davison, Long, Chan and Heistad (2013) analyzed the comprehension 

growth rates of 2,517 students in 4th to 7th grade, and concluded that the relationship 

between initial reading status and growth was negative.  The researchers separated 

students who received free or reduced lunch from those who qualified for paid lunch, and 
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reported negative associations that slightly increased over time, insinuating the 

achievement gap between these groups of students may slightly widen as they progress 

through school (Shin, Davison, Long, Chan & Heistad, 2013).   

Some studies have detected positive correlations between the intercept and slope 

parameters of reading growth, and others have detected negative correlations.  This 

indicates that students are experiencing sporadic and gradual comprehension growth at 

different developmental stages.  The inconclusive outcomes are likely due to the age 

characteristics of the examined samples, the specific reading skills measured by the 

different tests, or the delineation of how the sub-samples were divided (Aikins and 

Barbarin, 2008; Shin, Davison, Long, Chan & Heistad, 2013). The mixed findings in the 

literature warrant additional research.   

Sociocultural Factors Impacting the Reading Achievement Gap 

Several associated variables, which are both dynamic and esoteric, often impact 

reading achievement and one’s academic potential (Zimmerman, Schütte, Taskinen, & 

Köller, 2013).  Poverty, negative attitudes toward school, low intrinsic motivation, 

learning disabilities, and various other risk factors impact standardized testing 

performance (Benner, 2013; Reardon, Arshan, Atteberry, Kurlaender, 2010).  Low 

academic achievement contributes to feelings of inferiority, poor behavior, high levels of 

stress, and excessive anxiety or depression among adolescents (Alexander-Passe, 2006; 

Awad, 2007; Zimmerman, Schütte, Taskinen, & Köller, 2013). These types of 

educational setbacks may cause students to lose confidence, which negatively impacts 

their motivation and future academic performance. The two associated variables that are 

addressed in the current study are socioeconomic status and racial association.  
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Socioeconomic Status.  Socioeconomic status (SES) refers to a student’s 

accessibility of financial, social, cultural, and human capital resources (Cowan et. al, 

2013).  Components of SES include parental educational attainment, parental 

occupational status, adjusted household income, and measures of neighborhood or school 

resources (Cowan et. al, 2013; Magnuson, & Duncan, 2005).  Researchers have verified a 

significant link between socioeconomic status and measures of cognition, school 

achievement, and emotional well-being (McCoach, O’Connell, Reis and Levitt, 2006; 

Sirin, 2005).  Approximately 52.4% of all students in U.S. public schools qualify for free 

and reduced-priced lunch, which poses a problem because of the significant relationship 

between economic disadvantage and low academic performance (National Center for 

Education Statistics, 2011; Sirin, 2005; White, 1982). 

McCoach, O’Connell, Reis and Levitt (2006) analyzed a nationally representative 

sample of over 8,000 kindergarteners and reported a moderate positive correlation of .390 

between socioeconomic status and the children’s reading ability scores on a fall 

assessment.  Although a correlation was detected, the construct of reading in kindergarten 

mostly involves phonemic awareness, phonics, and decoding, rather than actual 

comprehension (Suggate, 2016).  Therefore, the implications of this study cannot be 

transferred to a different age group.  But within the selected sample, the team concluded 

that socioeconomic status had a minimal impact on reading growth while school was in 

session, and a larger impact over the summer months (McCoach, O’Connell, Reis & 

Levitt, 2006).  The finding of the expanding achievement gap in reading during the 

summer months between high and low income students is also consistent with the 
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conclusion of a 39 study meta-analysis that examined summer learning loss in reading 

(Cooper, Nye, Charlton, Lindsay, & Greathouse, 1996). 

Sirin (2005) published the most recent wide-scale meta-analysis and reported a 

correlation of .299 between socioeconomic status and achievement.  According to the 

2010 Florida Comprehensive Assessment Test, two-thirds of high SES students passed 

the exam while two-thirds of low SES students failed the exam (Baker & Johnston, 

2010).  Sirin (2005) also observed a strengthened relationship between these two 

variables as students grew older and progressed through school.  Socioeconomic forces 

produce the most dramatic gap in achievement starting in the 7th grade, with the gap 

plateauing at the high school level (Caro, McDonald, & Willms, 2009; Sirin, 2005).   

Other researchers have inculpated the poverty of the broader school community as 

a determinant of low student achievement (Potter, 2013; Saven, 2015; Uline & 

Tschannen-Moran, 2008).  Saven (2015) demonstrated that student demographic 

variables accounted for the majority of variance in reading growth, but district 

demographic characteristics and the number of dollars spent were significantly correlated 

with the growth in academic achievement of those who qualified for special education 

services.  The work of Potter (2013) further illuminates the impact of the broader school 

community by revealing that only 1.1% of low income schools are cited as top 

performers (Potter, 2013).  Uline and Tschannen-Moran (2008) concluded that 

inadequate facilities and an overall unfavorable school climate may play a role in low 

student achievement.  

The link between school conditions and student achievement was heavily 

explored in the early 1980s, as researchers noted physical characteristics such as building 
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quality, lighting, thermal comfort, air quality, and school laboratories to have a 

correlational impact on student achievement (McGuffey, 1982).  More recently, 

disparities at the school level were detailed in Savage Inequalities: Children in America’s 

Schools, as it was noted that children who attended poorly funded schools were often 

plagued with overcrowding, unsanitary conditions, inadequate educational supplies, and 

poor quality teachers (Kozol, 1991).  Uline and Tschannen-Moran (2008) found that 

when learning is taking place in an inadequate facility, the educational environment is 

less likely to be perceived as orderly and serious, and often lacks a strong emphasis on 

academics.  Beyond the physical features of school facilities, other psychological 

influences of school environments have the potential to negatively impact student 

achievement, such as the learning climate, teacher behavior and attitudes, principal 

leadership, and community ties (Uline & Tschannen-Moran, 2008).  Minorities and those 

from underprivileged backgrounds overwhelmingly attend these types of schools, which 

obstruct educational attainment and social improvement (Kozol, 1991).  The negative 

impact of school-related poverty perpetuates other societal ills for those trapped in the 

cycle. 

Several researchers have verified socioeconomic status to be significantly 

associated with the differing growth trajectories of student achievement (Entwistle, 

Nisbet, & Bromage, 2005; McCoach, O'Connell, Reis, & Levitt, 2006; Juel, 1988).  

Many schools use evidence-based reading programs to deliver reading instruction, but 

many of the programs facilitate different reading growth rates for students of different 

socioeconomic levels (Crowe, Conner, & Petscher, 2009).  On measures of oral fluency, 

first grade students from a lower SES that used either the Open Court, Reading Mastery, 
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Scott Foresman, or Harcourt commercial reading programs grew slightly less and read 

five fewer correct words per minute by the end of the year than their more affluent peers 

(Crowe, Conner, & Petscher, 2009).  Economic hardship has the potential to mediate 

academic growth and the effectiveness of certain curricula.   

The academic difficulty a student experiences can be traced to processes and 

experiences beyond the realm of the classroom (Hart & Risley, 1995; Reardon, 2011).  

Children from economically disadvantaged homes begin grade school with weaker 

literacy skills than those from more privileged backgrounds (Hart & Risley, 1995).  The 

achievement gap between students at the 90th and 10th percentile of the family income 

distribution is nearly twice as large as the black-white achievement gap (Reardon, 2011).  

A student who struggles to read by the end of first grade will likely struggle to read 

throughout the rest of the elementary years (Wyner, Bridgeland, & Diiulio, 2007).  Early 

reading difficulties are the bedrock of later academic struggles, and can pose long lasting 

barriers to educational achievement.  

Racial Association.  Racial association is defined as a sense of group identity 

based on the perception that one shares with a particular racial heritage (Helms, 1990).  

The impact of race on academic achievement has been a major topic of concern over the 

past fifty years (Henderson, 1975; Jeynes, 2014).  Governments have since allocated 

millions of dollars to public education in efforts to offset the impact of poverty on 

learning and achievement, which disproportionately affects certain racial groups (Dills, 

2006).  The achievement gap in reading performance between Caucasian and African-

American students converged over the 1970s and 1980s, but has widened since 1992 

(Haycock, 2001; National Center for Education Statistics, 2013).  Beyond the school 
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level, racial inequity is still evident in the society at large through household incomes and 

the unequal allocation of resources.  In 2013, the median family income in the United 

States was $58,270 for Caucasian families, $40,963 for Hispanic families, and $34,598 

for African-American families (U.S. Census Bureau, 2014).  Students who experience 

economic disadvantage are less likely to reach or maintain high levels of academic 

achievement, compared to students from more privileged families (Wyner, Bridgeland, & 

DiIulio, 2007).  School systems are expected to overpower the latent influences of family 

income and home life, all of which can either augment or abate the educational 

experience.   

Racial background impacts several components of reading achievement for 

younger students in the elementary grades (Hintze, Callahan, Matthews, & Williams, 

2002; Klein & Jimerson, 2005).  Hintze, Callahan, Matthews, and Williams (2002) 

examined potential bias in oral reading fluency between 1,700 African American and 

Caucasian children from first to third grade.  They controlled for age, gender, and 

socioeconomic status.  The research team found no significant difference in the 

regression lines of African American and Caucasian children, and concluded that the 

predictive capabilities of the reading measure did not vary as a function of race.  When 

the research team separated the ethnic groups, it found that oral reading fluency explained 

58% of the variance in reading comprehension for African American students and 30% 

for Caucasian students, indicating potential cultural bias (Hintze, Callahan, Matthews, & 

Williams, 2002).  This demonstrates that other unobserved variables that are associated 

with oral reading fluency may be operating in predicting reading comprehension to a 

greater magnitude among Caucasian students than African American students.  
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Klein and Jimerson (2005) conducted a similar study examining the way in which 

reading performance fluctuated on account of group membership. The team found 

potential bias in oral reading fluency measures between Hispanic and Caucasian children.  

The research team composed no controls on other demographic variables, such as age, 

gender, or socioeconomic status and reported bias in the function of home language.  

Slope bias in home language accounted for an additional 6% of the variance in reading 

scores (Klein & Jimerson, 2005).  Furthermore, it was revealed that the oral reading 

fluency of Hispanic students whose home language was Spanish was overestimated, and 

the oral reading fluency of Caucasian students whose home language was English was 

underestimated.  Unified regression formulas that are used in the assumption that one test 

predicts another may contain prediction errors for some cultural groups. 

Racial background also impacts several components of reading achievement for 

adolescent students in the upper grades (Alliance for Excellent Education, 2008; Dixon- 

Román, Everson & McArdle, 2013).  In 2015, approximately 20% of eighth grade 

students from low-income families read at or above the proficient level of reading, 

compared to 47% of their more affluent counterparts (Alliance for Excellent Education, 

2016).  Within the bounds of ethnicity, roughly 16% of African-Americans and 23% of 

Hispanic-Americans read proficiently by the twelfth grade, compared to the 47% of 

Caucasian twelfth graders that did so (U.S. Department of Education, 2015).  A 

graduating student’s ability to comprehend complex texts is a strong predictor of his or 

her performance in college level math and science courses (Alliance for Excellent 

Education, 2016).   



23 
 

 
 

Some researchers have suggested that ethnicity is a stronger force in comparison 

to indicators of family income on standardized testing measures (Diamond & 

Onwuegbuzie, 2001).  The impact of family income on SAT scores is approximately two 

times as large for high school students who identify as African-American compared to 

those who identify as Caucasian (Dixon- Román, Everson & McArdle, 2013).  The 

number of jobs in the U.S. economy that require post-secondary education increased from 

28% in 1973 to nearly 61% in 2015 (Alliance for Excellent Education, 2016).  Therefore, 

many minorities may be at risk of working predominately low wage jobs for the entirety 

of their lives and abstained from the middle class on account of poor literacy skills.  

Though a noticeable achievement gap persists among students of different racial 

backgrounds, a rigorous curriculum has been found to improve the academic performance 

of minority students (Jeynes, 2015).  From 1997 to 2009, the number of rigorous 

Advanced Placement courses offered to students increased by 500%, with Hispanic 

students leading enrollment growth at 467% (Judson & Hobson, 2015).  A rigorous 

curriculum exposes students to substantive content, complex problem solving, and 

meaningful writing assignments (Matsumura, Slater, & Crosson, 2008).   

Lack of Consensus Regarding Achievement Gap Trends 

Reading trajectories appear to vary depending on the age, ability level, and 

grouping characteristics of the students in the sample.  The way in which the achievement 

gap is conceptualized also seems to have an impact on a researcher’s conclusion of its 

general trends.  Though researchers lack a consensus on whether the achievement gap is 

slightly expanding or shrinking, they generally agree that growth trajectories across 
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different student groups are remarkably similar (Beecher, 2011; McCoach, O’Connell, 

Reis & Levitt, 2006). 

Widening Achievement Gaps. Researchers have reported widening reading 

proficiency gaps among certain groups on both measures of oral fluency and 

comprehension in the elementary grades (Abedi et al., 2005; Aikens & Barbarin, 2008; 

Christ, Silberglitt, Yeo & Cormier, 2010; McCoach, O'Connell, Reis, & Levitt, 2006).  

Between 1990 and 2000, the National Educational Assessment of Educational Progress 

(NAEP) assessed the racial achievement gap and reported a widening reading 

comprehension gap among Hispanic 9 year olds, as compared to their peers.  Of all the 9 

year olds assessed nation-wide, the average reading score increased four points among 

both Caucasian and African-American student groups, but decreased six points from 194 

to 188 for the average Hispanic student.  There were also widening reading proficiency 

gaps detected among both African American & Hispanic 13 year olds, as compared to 

their Caucasian counterparts. The average reading score increased four points from 262 

to 267 for a Caucasian student, slightly increased three points from 238 to 241 for a 

Hispanic student, and decreased three points from 241 to 238 for an African American 

student.  Abedi et al. (2005) also reported divergence in reading proficiency among 

primary age students classified by cultural characteristics.  He examined the growth 

trajectories of thousands of students from 3rd to 8th grade, and reported widening 

performance gaps between bilingual and non-lingual students on a reading 

comprehension measure that included autobiography, expository, and literary texts. 

McCoach, O'Connell, Reis, and Levitt (2006) indicated that the achievement gap 

between students from a high and low socioeconomic status widens during the first two 
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years of school in kindergarten and first grade. The research team analyzed the reading 

growth of over 8,000 students from kindergarten to first grade on reading assessments 

that included measures of letter recognition, phonemic awareness, word reading, 

vocabulary, and comprehension (McCoach, O'Connell, Reis, & Levitt, 2006). Aikens and 

Barbarin (2008) also indicated a growing achievement gap between the poorest and most 

affluent students as they advanced from kindergarten to third grade.  The research team 

analyzed the reading trajectories of over 3 million students who completed both multiple 

choice and open ended question reading that measured letter and word recognition, 

phonemic awareness, receptive vocabulary, and listening comprehension (Aikens & 

Barbarin, 2008).   

Widening reading proficiency between students of different ability levels has also 

been reported among students in the elementary grades (Christ, Silberglitt, Yeo, and 

Cormier, 2010; Shin, Deno, & Espin, 2000).  Shin, Deno, and Espin (2000) examined a 

sample of 43 second graders. They concluded that among students with different starting 

ability levels, the gap between high and low achievers grew larger over the course of one 

academic year.   

Narrowing Achievement Gaps. The NAEP assessments have revealed 

converging reading gaps have been reported in the elementary, middle, and high school 

grades (Hemphill & Vanneman, 2011; Rampey, Dion, & Donahue, 2009; Shin, Davison, 

Long, Chan, & Heistad, 2013; Silverman, et al., 2015).  Shin, Davison, Long, Chan, and 

Heistad (2013) displayed narrowing reading comprehension gaps in an overall sample of 

2,517 students from 4th to 7th grades. The participants took the reading portion of the 

Northwest Achievement Level Test (NALT), which measured their vocabulary, literal 
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comprehension, and inferential comprehension at each grade level (Shin, Davison, Long, 

Chan & Heistad, 2013). 

The NAEP also showcased how the racial reading gap slightly narrowed among 9, 

13, and 17 year olds between 1999 and 2009 (Hemphill & Vanneman, 2011; Rampey, 

Dion, & Donahue, 2009).  Among 9 year olds, the average reading score increased eight 

points from 186 to 204 for an average African American student, and increased seven 

points from 221 to 228 for an average a Caucasian student.  Among 13 year olds, 

increased nine points from 238 to 247 for an average African American student, 

increased three points from 245 to 248 for an average Hispanic student, and increased 

one point from 267 to 268 for an average Caucasian student.  Within this time period 

among 17 year olds, the average reading score of an African American student increased 

two points from 264 to 266, while it remained unchanged at 295 for the average 

Caucasian student (Hemphill & Vanneman, 2011; Rampey, Dion, & Donahue, 2009). 

Silverman et al. (2015) confirmed convergence of cultural reading proficiency 

gaps among from the 2nd to the 5th grade by classifying students based on spoken home 

language. The research team analyzed the reading trajectories of 207 students who spoke 

English as their primary language (L1) and 170 students who spoke English as their 

second language (L2) over the course of four years.  The participants completed a reading 

comprehension assessment during the fall and spring of each year that contained passage 

comprehension questions and cloze comprehension tasks.  The research team noted that 

the native English speakers started at a higher proficiency level than the English language 

learners, but a diminishing achievement gap emerged over the course of the four years 

between the two groups of students (Silverman et al., 2015). 
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Sustaining Achievement Gaps. Several researchers have reported evidence of 

sustaining, rather than widening or narrowing, reading gaps in both the upper and lower 

grades (Bast & Reitsma, 1997; Hemphill & Vanneman, 2011; Nese et al., 2012; Rampey, 

Dion, & Donahue, 2009).  Between 1990 and 2000, the National Educational Assessment 

of Educational Progress (NAEP) reported the reading gap between students of certain 

racial backgrounds remained unchanged among 9 year olds. Within the nationally tested 

group, the average reading score increased from 217 to 221 for a Caucasian student and it 

increased the same amount from 182 to 186 for an African American student (Hemphill 

& Vanneman, 2011; Rampey, Dion, & Donahue, 2009).  The racial reading gap within 

the 17 year old group reflected similar degrees of continuity. NAEP reported reading 

declines among all ethnic groups in this age bracket between 1990 and 2000, with the 

smallest average decrease of two points from 297 to 295 for a Caucasian student, and a 

slightly larger decrease of three points from 267 to 264 for an African American student 

(Hemphill & Vanneman, 2011; Rampey, Dion, & Donahue, 2009).   

Researchers have also reported evidence of sustaining reading gaps between high 

and low ability students that are classified according to socioeconomic status (Francis, 

Shaywitz, Stuebing, Shaywitz, & Fletcher, 1996; Nese et. al, 2012).  Nese et al. (2012) 

found that students receiving free-reduced lunch began the school year with lower oral 

reading fluency scores, but obtained within-year growth rates similar to other students 

between grades 3 – 5. The research team examined the oral reading fluency growth of 

2,465 students over the course of the three years to formulate their conclusion (Nese et. 

al, 2012).   
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Several researchers have examined sub-samples distinguished by primary spoken 

language, and concluded that the reading achievement gap is constant between those of 

different linguistic backgrounds (Chong, 2009; Low, 2013; Mancilla-Martinez, Kieffer, 

Biancarosa, Christodoulou & Snow, 2011).  Chong (2009) used latent growth analysis to 

conclude the reading comprehension growth trajectories of English (L1) and English (L2) 

students from 4th – 7th grade were similar. The researcher evaluated the reading 

performance of 593 students whose first language was English (L1) and 153 students 

whose second language was English (L2). The decoding, vocabulary, comprehension, 

and scanning ability was tested over a four year period on account of the Stanford 

Diagnostic Reading Test.  Mancilla-Martinez, Kieffer, Biancarosa, Christodoulou, and 

Snow (2011) confirmed no significant variation across student ability levels from 5th – 7th 

grade, when classified into groups based on language spoken at home. The research team 

analyzed the vocabulary, sentence, and passage reading comprehension growth of 55 

language minority adolescents over the three year period, and indicated continuity since 

they mostly stayed on the same trajectory.  In corroboration, Low (2013) used latent 

growth analysis to determine persistence in reading comprehension performance over a 

six year academic period between English (L1) and English (L2) students. The research 

team assessed the word recognition, word reading fluency, decoding, spelling, and 

reading comprehension ability of 773 students whose first language was English (L1) and 

182 students who spoke English as an additional language (L2) from 2nd to the 7th grade. 

The sustaining gaps in comprehension between high and low ability readers signified that 

initial reading proficiency did not substantially influence growth potential. 
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Researchers have also deemed a sustainable reading proficiency gap between 

students of different ability levels (Catts, Bridges & Little, 2008; Francis, Shaywitz, 

Stuebing, Shaywitz & Fletcher, 1996).  Catts, Bridges, Little and Tomblin (2008) used 

latent growth analysis to determine that the initial reading level of students in the 2nd, 4th, 

8th, and 10th grade with language impairments significantly differed from those with 

typical language.  Though the initial reading levels differed, the trajectory shapes 

between the two groups were similar.  Francis, Shaywitz, Stuebing, Shaywitz, and 

Fletcher (1996) concluded that students in grades 1 – 9 scoring in the 25th percentile in 

reading demonstrated rates of growth consistent with average readers. The research team 

analyzed the results of 403 students who took the Woodcock-Johnson Psychoeducational 

Test Battery, which included word identification, decoding, and passage comprehension 

assessments.  It is unclear if time remedies the achievement gap, due to the current lack 

of consensus in the existing literature.  Table 1 demonstrates the key findings of the 

primary studies featured in the literature review.  
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Table 1.  

Primary Article Findings from the Literature Review 

Article Reading Trajectory Shape Sample Age 
 Linear Non-Linear Grade 1 - 7 Grade 8 - 12 

Deno, et al (2001) ✓  ✓  

Rescorla (2004)*  ✓ ✓ ✓ 
Ardoin (2008)  ✓ ✓  

Graney (2009)  ✓ ✓  

Chong (2009) ✓  ✓  

Christ (2010)  ✓ ✓  

Beecher (2011)*  ✓ ✓ ✓ 
Keller-Margulis (2012)  ✓ ✓  

Nese, et al. (2012) (2013)  ✓ ✓  

Shin (2013)  ✓ ✓  

Low (2013) ✓  ✓  

Petscher (2014)  ✓ ✓ ✓ 

 Ability & Growth Relationship Sample Age 

 Positive Negative Grade 1 - 7 Grade 8 - 12 

Rescorla (2004)*  ✓ ✓ ✓ 
McCoach (2006) ✓  ✓  

Aikens (2008) ✓  ✓  

Beecher (2011)  ✓ ✓  

Shin (2013)  ✓ ✓  

 Achievement Gap Sample Age 

 Widening Narrowing Sustaining Grade 1 - 7 Grade 8 - 12 

Shin (2000) ✓   ✓  

Abedi et al. (2005) ✓   ✓  

McCoach (2006) ✓   ✓  

Aikens (2008) ✓   ✓  

Catts (2008)*   ✓ ✓ ✓ 
Rampey (2009)* ✓  ✓ ✓ ✓ 
Christ (2010) ✓   ✓  

Hemphill (2011)* ✓ ✓ ✓ ✓ ✓ 
Nese et al. (2012)   ✓ ✓  

Low (2013)   ✓ ✓  

Shin (2013)  ✓  ✓  

Silverman et al. (2015)  ✓  ✓  

Note. Each Article is cited by the lead author’s name; *denotes a study that examined 

various age groups or an age range that spanned both groups  
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Summary 

Researchers that study reading comprehension growth typically study younger 

students in the primary grades (Graney, Missall, Martinez & Bergstrom, 2009; Nese, et 

al., 2012).  Previous empirical studies have examined reading trajectories using various 

types of statistical analyses to highlight achievement gaps, but there is minimal research 

that examines this phenomenon among adolescents in high school (Kigel, McElvany, & 

Becker, 2015; Nese, et al., 2013; Wei, Liu, & Barnard-Brak, L., 2015).  By examining the 

reading trajectories of adolescent students in grades 8 – 10 using latent growth modeling, 

it will be possible to determine the following: (a) the shape of high school adolescent 

reading trajectories; (b) the relationship between initial reading status and growth rate 

among adolescents; (c) the impact of socioeconomic and/or racial group membership on 

adolescent reading growth. These results will allow the researcher to make general 

comparisons of adolescent reading characteristics and growth to that of younger students, 

based on the evidence found in the literature review among elementary age students. 

 

 

 

 

 

 

 

 

 



32 
 

 
 

CHAPTER III: METHODOLOGY   

Setting 

 The study took place in an urban high school that enrolled 366 students in the 

southeastern region of the United States.  The school utilized selective admissions criteria 

and screened students based on their 8th grade standardized test scores, middle school 

course grades, and school counselor recommendation.  The school offered 17 honors 

courses and 15 Advanced Placement courses.  The school also contained a substantial 

amount of high performing students, as evident by the school’s standardized reading 

comprehension scores.  Figure 1 features the school’s percentile rank distribution on the 

nationally norm-referenced STAR reading test.  

 

 

 

Figure 1.  Reading Performance Percentile Rank Distribution of School 
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Participants 

 Participant eligibility criteria for the current study included self-identifying as 

either Caucasian, African-American, Hispanic, or Multiracial and completion of at least 

five of the six standardized reading tests that were administered over the two year 

academic period.  The data were collected as a part of a benchmark assessment series 

administered by the school district during the 2013-2014 and 2014-2015 academic school 

years.  The standardized reading comprehension scores of 225 students between grades 

eight through ten were evaluated for the study.  The sample was composed of 110 (49%) 

males and 115 (51%) females.  At the onset of the data collection, 90 (40%) students 

were in the eighth grade, 76 (34%) were in the ninth grade, and 59 (26%) were in the 

tenth grade.  The reading performance percentile rank distribution of the sample 

resembled that of the school.  A total of 11 (5%) students scored below the national 20 

percentile rank, 23 (10%) between the 21 – 40 national percentile rank, 47 (21%) 

between the 41 – 60 national percentile rank, 89 (40%) between the 61 – 80 national 

percentile rank, and 55 (24%) above the national 81 percentile rank.   
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Figure 2 features the sample’s percentile rank distribution on the nationally norm-

referenced STAR reading test. 

 

 

 

 

Figure 2.  Reading Performance Percentile Rank Distribution of Sample 
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In the current study, lunch status was used as a proxy for socioeconomic status.  

For the 2014-2015 school year, a household of four with an income of less than $44,123 

was eligible for reduced price-lunch, and a household of four with an income less than 

$31,005 qualified for free school lunch (Income Eligibility Guidelines, 2014).  Of the 

total sample, 159 (71%) qualified for paid lunch and 66 (29%) qualified for free or 

reduced/price lunch. The participant demographics for the study are featured in Table 2. 

 

 

 

Table 2.  

Demographics of Study Participants 

Ethnic Group Paid Lunch Free/Reduced 

Lunch 

N Percentage 

Caucasian 67 21 88 39.1 

African-American 61 34 95 42.2 

Hispanic 13 7 20 8.9 

Multiracial 18 4 22 9.8 

Total 159 66 225 100 

Note. N = Sample Size 
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Instrumentation 

The STAR test is administered to students in grades 1 through 12 and provides 

reading proficiency and growth assessment data for each individual test taker.  The 

software uses the calculated scaled score to determine the skills in which students have 

already mastered, and also those that are emerging or developing.  The scaled score 

ranges from 0 to 1400, and is also converted to a percentile rank score to allow for the 

comparison of students across different grade levels.  The STAR reading test has an 

overall reliability of .93, which is a measure of the psychometric consistency across the 

entire testing population.  The STAR reading test reports an alternative form reliability of 

.80 for the upper high school grades, which is the degree to which different versions of 

the test correlate with one another for measurement consistency.  The construct validity 

of the STAR tests is .82, which is an indicator of how closely the test is measuring the 

skills of interest.  The construct validity was established by linking STAR data to that of 

another standardized reading comprehension instrument, the Degrees of Reading Power 

(DRP) assessment.  Yoes (1999) linked the Rasch item difficulty scale of the two 

assessments, using nationwide samples of students in grades 3, 5, 7, and 10 who took 

both tests.  The item-level factor analysis of the combined response data indicated that 

both the STAR and DRP assessment were measuring the same construct at each of the 

respective grade levels.  The predictive validity of the STAR tests for state achievement 

tests is .82, which is the ability of the test to accurately predict student performance on a 

subsequent state or national achievement test of reading ability.   

 Renaissance Learning produces widely recognized reading and assessment 

software, including Accelerated Reader, English in a Flash, Read Now Power Up!, and 
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Fluent Reader.  The STAR test is a norm-referenced reading test that aligns with 

Common Core content area reading standards (Common Core State Standards Initiative, 

2010).   The computer-adaptive test utilizes item response theory (IRT) to tailor and 

match item difficulty to the student’s skill level.  The comprehensive question bank 

contains over 5,000 items that have been field tested with a nationwide sample of 

participants to ensure accurate calibration. During each testing event, students will 

answer an average of 34 question items. Text passages that correspond with test item 

questions do not exceed 100 words. 

 According to the STAR test blueprint, the assessment targets four broad 

domains—foundational skills, language, literature, and informational texts (Renaissance 

Learning, 2014).  The foundational skills domain assesses the underlying ability to master 

concepts of print, phonological awareness, word recognition, and fluency.  The language 

domain assesses contextual vocabulary, word relationships, structural analysis, and 

connotation.  The literature domain gauges the ability to identify key ideas and 

supporting details related to the plot, setting, or theme of a story, analyze the author’s 

point of view and figurative language, integrate knowledge and ideas, and manage a 

broad range of text complexity.  The informational text domain addresses inference-

making and sequential comprehension, author’s purpose and organization, and other 

features related to the development of independent reading. 

Measurement Procedures 

 The six reading comprehension tests were administered over a two year period on 

the following time schedule: Test 1 (T1) October of 2013, Test 2 (T2) December of 2013, 

Test 3 (T3) March of 2014, Test 4 (T4) October of 2014, Test 5 (T5) December of 2014, 
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and Test 6 (T6) March of 2015.  The students completed the tests on school computers in 

their English classes.  Each computer-adaptive reading test was individualized and 

contained different questions.  Using item-response theory, the computer software 

incrementally generated students’ questions according to the accuracy of their ongoing 

responses throughout the test.  Each test was untimed and self-paced, and took students 

between 15 minutes and 45 minutes to complete the assessment.  

Data Analysis Procedures 

A randomized test identification number was assigned to each student, who was 

referenced throughout the data analysis process by this number.  The participants’ 

sociocultural demographics were also coded.  The race variables were coded as follows: 

Caucasian—1, Multiracial—2, African-American—3, and Hispanic—4.  The 

socioeconomic variables were coded as follows: Paid Lunch—1, Free/Reduced Lunch—

2.  Before data analysis procedures were conducted, missing data were input with 

probable scores.  The following measures contained randomly missing data: (T1) one 

missing score, (T2) one missing score, (T3) one missing score, (T4) three missing scores, 

and (T5) three missing scores. Missing data were manually replaced by the researcher 

using the mean imputation method, which entailed replacing the missing score with the 

sample mean score for each respective test. The sample mean score of 1122.20 was 

imputed for the one missing score for test 1, the missing score for Test 2 was replaced 

with 1162.78, the missing score for Test 3 was replaced with 1188.14, the four missing 

scores for Test 4 were replaced with 1148.97, and the three missing scores for Test 5 

were replaced with 1184.81.  The imputation method provides acceptable results and is 

convenient to implement (Alf, Larsen, & Lorenz, 2009). 
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Descriptive statistics were computed using IBM SPSS v.21.  The mean and 

standard deviation of the test scores for the entire sample, as well as within each sub-

group, was calculated.  The mean value for each test was the average standardized 

reading score produced by students in the featured group.  The performance means were 

plotted on a graph with separate lines classified by ethnicity as either Caucasian, African-

American, Hispanic, or Multiracial, and by lunch status as either paid or free/reduced 

lunch. The plotting of the test performance means by demographic helped to demonstrate 

group differences in longitudinal reading growth.  The standard deviation is a feature of 

dispersion, which measures the spread of the data.  A low standard deviation, or one close 

to zero, indicates that the data points are close to the mean. A high standard deviation 

indicates the data points are spread out over a wider range.   

Trend Analysis.   To determine the shape of the reading trajectories, a trend 

analysis was conducted using the general linear model procedure in SAS 9.4. The 

software employed orthogonal contrast coefficients to confirm either a linear, quadratic, 

cubic, and/or quartic trend line for the standardized reading comprehension scores.  Using 

general linear model (GLM), the results of the omnibus F-test reflects all possible 

differences between the means of the groups analyzed. A p-value below .05 indicates 

significance, or a close resemblance to the hypothesized trend.  A linear trend contains no 

bends, a quadratic trend contains one bend, the cubic trend contains two bends, and the 

quartic trend contains three bends.   

Latent Growth Curve Analysis.   A type of structural equation modeling (SEM), 

known as latent growth curve analysis (LGC), was employed in the current study.  SEM 

specifies relations among observed and latent variables, and is one of the most flexible 



40 
 

 
 

and commonly used tools among social scientists (Hoyle, 1995; Preacher, 2010).  LGC 

analysis is able to equate time dependent relations into the analysis of variability across 

individuals. (Bast & Reitsma, 1998).  In a linear growth model, individuals in a 

representative sample may be observed systematically on three or more occasions in 

either evenly or unevenly spaced intervals (Byrne, 2013).  A growth curve that contains a 

minimum sample size of 200 or more at each time point is large enough to allow for the 

detection of person-level effects (Boomsma & Hoogland, 2001). 

LGC modeling was performed through AMOS v21 to determine model fit and 

growth parameters of the reading trajectories.  Key assumptions of the LGC model hold 

that the trajectory is linear and the observed variables are derived from a population 

distribution with similar kurtosis as a normal distribution.  LGC models estimate initial 

performance (intercept), rate of growth (slope), structural slopes, and individual 

differences (variance) (Kline, 1998).  In a LGC, the intercept and slope are latent factors 

that can indicate non-linear patterns of growth through a model fit test (Byrne & 

Crombie, 2003; Hox, 2010).  The capability of quadratic modeling on latent traits is a 

benefit over ANOVA or multiple regression models.  Growth models are more flexible 

than traditional longitudinal models because of their adept ability to manage missing 

data, unequally spaced time points, and skewed data (Curran, Obeidat & Losardo, 2010).  

The LGC model is also advantageous because it allows investigation of both the pre-

existing and consequential conditions of change (Preacher, Wichman, MacCallum & 

Briggs, 2008).  The enhanced statistical power and ability to account for measurement 

error make latent growth modeling ideal for the analysis of change over time.   
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Model Creation and Model Fit. LGC models were fit to the data to examine 

both explained and unexplained variance of reading growth in the repeated-measures 

data.  Absolute fit indices, relative fit indices, parsimonious fit indices, and non-centrality 

based indices were used to determine model fit. The results of a χ2 test is an absolute fit 

indicator.  For large sample data sets, the χ2 statistic is reported as a χ2 to degrees of 

freedom ratio, with anything smaller than or equal to 3 indicative of acceptable fit 

(Carmines & McIver, 1981).  The normed fit index (NFI) is an example of a relative fit 

index. This index compares the given model that is tested to an alternative baseline 

model. PCFI and PCLOSE are parsimonious fit indices.  Parsimony adjusted measures 

favor simpler theoretical processes over more complex ones.  The root mean square error 

of approximation (RMSEA) and the comparative fit index (CFI) are non-centrality based 

indices. These indices are used to gauge the match between the model’s predictions and 

observed data (Preacher, Wichman, MacCallum & Briggs, 2008).   

Once the original model was generated, modification indices revealed constraints 

that decreased the fit of the model.  The equality constraint on the residual errors were 

removed, which improved model fit.  Modification indices that did not substantially 

improve the model were not utilized.  The first intercept parameter of the linear model 

was set to zero, representing initial reading achievement.  The slope parameter denoting 

the comprehension growth was initially established as a standard LGC model (Bollen & 

Curran, 2006).  Since the theoretical slope represented change over unequal time periods, 

time scores of 0, 1, 2.5, 6, 7, and 8.5 were assigned to represent the six benchmark tests 

administered in October 2013, January 2014, March 2014, October 2014, January 2015, 

and March 2015.  Both the conditional and unconditional freed-loading LGC models 
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were considered to model overall differences in reading comprehension growth. To allow 

the variance of both the latent intercept and latent slope, the loadings were freed and the 

model was permitted to estimate the latent variables in relation to each other.  In lieu of 

forcing the variables to model linear growth, the relationships of the intercept to the rates 

of change were calculated more accurately.  All path modifications and changes to the 

model were tracked and reported. 

Model Estimation. For the current study, individual differences in reading 

growth were detected by examining the mean and variances of the intercept and slope 

growth parameters (Bast & Reitsma, 1998).  The correlation between the model 

parameters were examined to determine the relationship between the intercept (starting 

reading level), and the slope (rate of growth).  If individuals with a higher intercept value 

yield a higher slope, the correlation has a positive relationship and is considered 

significant.  If individuals with a higher intercept value yield a lower slope, the 

correlation has a negative relationship and is considered nonsignificant. The positive or 

negative relationship of the intercept to slope correlation is a determinant of the overall 

achievement gap either widening or narrowing. 

Race, socioeconomic status, and the cross-domain influences of both, were added 

to the model to ascertain their relationship with the intercept and slope of reading 

comprehension growth.  Racial association was represented in the model through the 

racial group in which the student self-identified.  Student lunch status served as a proxy 

for socioeconomic status, and was represented in the model depending on whether the 

student qualified for paid or reduced-priced lunch.  After plausible LGC models were 

built, the sociocultural variables of interest were utilized in the various models to assess 
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the statistical significance of the model parameters. While there was a correlation 

between the predictor variables (race and/or SES) and the outcome variable (reading 

score), several latent factors influenced the parameters and their correlations.  A latent 

factor is any hidden or unobserved factor that impacts the measured variables.  Examples 

of latent factors that may impact measured academic outcomes include, but are not 

limited to, parental support, quality of life, feelings of morale, sense of belonging, 

intrinsic motivation, perceived benefits of education, attitudes about school, testing 

anxiety, depression, and other psychological or sociological components (Bollen, 2002).  

The characteristics of each latent growth model was analyzed and compared.   
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CHAPTER IV: RESULTS 

Descriptive Statistics  

Table 3 reports the observed sample means and standard deviations for the 

reading comprehension scores at each time point, categorized by racial association and 

lunch status. 

 

Table 3. 

Sample Means and Standard Deviations for the Reading Tests  

 Caucasian   African-American 

 n = 67 n = 21  n = 61 n = 34 

 Paid Lunch F/R Lunch  Paid Lunch F/R Lunch 

Test M (SD) M (SD)  M (SD) M (SD) 

      

T1 1222.82 (156.03) 1161.33 (211.89)   1084.51 (205.10)  1029.27 (223.79)  

T2 1240.64 (166.93) 1193.86 (196.10)  1119.07 (199.52) 1081.99 (167.67) 

T3 1270.05 (123.39) 1206.05 (186.29)  1157.10 (171.99) 1111.56 (189.48) 

T4 1240.84 (168.92) 1162.43 (213.46)  1124.02 (198.80) 1074.12 (176.18) 

T5 1273.48 (122.67) 1234.43 (178.46)  1135.48 (178.59) 1103.35 (217.45) 

T6 1265.75 (138.17) 1184.52 (210.76)  1148.90 (178.16) 1109.91 (211.62) 

      

 Hispanic  Multiracial  

 n = 13 n = 7  n = 18 n = 4 

 Paid Lunch F/R Lunch  Paid Lunch F/R Lunch 

Test M (SD) M (SD)  M (SD)  M (SD) 

      

T1 1017.39 (215.17) 918.48 (348.09)  1177.89 (156.66) 1043.25 (251.90) 

T2 1128.39 (208.32) 974.43 (260.83)  1221.44 (184.01) 1168.25 (150.51) 

T3 1111.31 (196.37) 1018.29 (300.56)  1225.83 (122.06) 1224.00 (151.67) 

T4 1053.39 (229.42) 1013.29 (217.94)  1159.28 (229.13) 1107.50 (237.22) 

T5 1144.00 (218.75) 994.29 (303.11)  1224.28 (151.56) 1172.00 (136.05) 

T6 1114.08 (213.48) 951.14 (235.93)  1245.89 (144.60) 1193.75 (123.93) 

      

Note. M = Mean. SD = Standard Deviation. FRL = Free/Reduced Lunch 
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At the onset of the reading benchmark testing series, Caucasian students who 

qualified for paid lunch scored the highest mean average of 1222.82, while Hispanic 

students who qualified for free/reduced priced lunch scored the lowest mean average of 

918.48.  By the sixth benchmark test, those same groups obtained the highest and lowest 

average reading scores of 1265.75 and 951.14, respectively.   

Over the two year span, the widest dispersion of reading scores was obtained by 

Hispanic students who qualified for free/reduced lunch, with an average standard 

deviation of 277.74. The narrowest dispersion of reading scores was obtained by 

Caucasian students who qualified for paid lunch, with an average standard deviation of 

146.02.  Within every ethnic group assessed, students who qualified for paid lunch had 

on average higher scores and narrower range dispersions on the reading comprehension 

tests than those who qualified for free/reduced price lunch. 

Over the two year period, growth characteristics between high and low income 

students were not consistent across ethnic groups.  The average growth range of 

Caucasian students who qualified for paid vs. free/reduced lunch was 42.93 and 23.19, 

respectively. The average growth range of African American students who qualified for 

paid and free/reduced lunch was 64.39 and 80.65, respectively. The average growth range 

of Hispanic students who qualified for paid and free/reduced lunch was 96.69 and 32.69, 

respectively. The average growth range of multiracial students who qualified for paid and 

free/reduced price lunch was 68.00 and 150.50, respectively. 

Economic disadvantage seemed to have a more impeding impact on the reading 

growth of Caucasian and Hispanic students, as compared to African American and 

multiracial students.  Caucasian and Hispanic students who qualified for paid lunch 
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experienced greater reading growth over the two year period than their same race peers 

who qualified for free/reduced lunch. On the other hand, African Americans and 

multiracial students who qualified for free/reduced price lunch experienced greater 

growth over the two year period, than their same race peers who qualified for paid lunch.   

Figure 3 demonstrates the mean reading comprehension scores achieved by all 

students on the six benchmark reading tests administered over a two year academic 

period. The students are grouped by ethnicity to employ a visual analysis of the way in 

which racial association impacts the reading growth trends.  Within the sample, 88 

students (39%) self-identified as Caucasian, 95 students (42%) as African-American, 20 

students (9%) as Hispanic, and 22 students (10%) as multiracial. Students who self-

identified as Caucasian started off with the highest mean score of 1208 for benchmark 1, 

and scored 1229, 1255, 1222, 1264, and 1246 on the successive benchmark reading tests.  

Students who self-identified as multiracial started off with the second highest mean score 

of 1153 on benchmark 1, and scored 1212, 1226, 1150, 1215, and 1236 on the successive 

benchmark reading tests.  Students who self-identified as African-American started off 

with the third highest mean score of 1065 on benchmark 1, and scored 1106, 1141, 1106, 

1124, and 1135 on the successive benchmark reading tests.  Students who self-identified 

as Hispanic started off with the lowest mean score of 983 on benchmark 1, and scored 

1075, 1079, 1039, 1092, and 1057 on the successive benchmark reading tests.   
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The reading comprehension growth trajectories for all students, grouped by racial 

association, are featured in Figure 3. 

 

 

 

 

Figure 3. Reading Comprehension Growth Trajectories by Racial Group 
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Though students from different ethnic groups started at different reading levels at 

the beginning of each academic year, the overall growth pattern of all students were 

somewhat similar.  The reading performance of the overall sample increased from 

benchmark 1 to benchmark 2, and again on benchmark 3.  The reading performance of 

the overall sample decreased from benchmark 3 to benchmark 4, indicating loss of 

reading skills over the summer months. The reading performance of the overall sample 

increased from benchmark 4 to 5, and again on benchmark 6 for those who self-identified 

as African-American or multiracial.  

Within the sample, 159 students (71%) qualified for paid lunch and 66 students 

(29%) qualified for free or reduced/price lunch. Students who qualified for paid lunch 

started off with the highest mean score of 1148 for benchmark 1, and scored 1183, 1209, 

1171, 1204, and 1206 on the successive benchmarks.  Students who qualified for 

free/reduced lunch started off with a lower mean score of 1060 on benchmark 1, and 

scored 1111, 1139, 1098, 1138, and 1122 on the successive benchmarks.  Students were 

grouped by socioeconomic status to better examine the way in which economic factors 

impacts the reading growth trends.   
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Figure 4 demonstrates the mean reading comprehension scores achieved by all 

students, grouped by socioeconomic status. 

 

 

 

Figure 4. Reading Comprehension Growth Trajectories by Socioeconomic Status 
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Trend Analysis 

To determine the shape of the reading comprehension trajectories, a trend analysis 

was conducted in SAS 9.4.  A linear trend contains no bends, a quadratic trend contains 

one bend, a cubic trend contains two bends, and a quartic trend contains three bends.  The 

software employed orthogonal contrast coefficients to confirm either a linear, quadratic, 

cubic, and/or quartic trend line for the standardized reading comprehension scores. 

Among the standardized reading comprehension scores, there was a significant linear 

trend, F(1, 224) = 40.88, p < .01, a significant quadratic trend, F(1, 224) = 10.89, p < .01,  

and a significant cubic trend, F(1, 224) = 12.91, p < .01. The quartic trend did not meet 

the criteria for statistical significance, F(1, 224) = 3.68, p > .05.  The data more closely fit 

the linear trend, followed by the cubic, then quadratic trend. The most reliable trend, the 

liner trend, indicated that reading comprehension performance increased proportionately 

at each time of measurement.  Table 4 features the trend analysis table. 

 

 

Table 4. 

Trend Analysis Table 

Contrast Type III SS F Value Significance 

Linear 344,594.82 40.88 < .0001* 

Quadratic 86,663.13 10.89 .0011* 

Cubic 103,921.71 12.91 .0004* 

Quartic 28,887.02 3.68 .0562 . 

         Note. SS = Sum of Squares; *denotes statistical significance 
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Latent Growth Curve Models  

The standardized reading scores of the full sample were modeled in a basic LGC 

model using AMOS.  The basic LGC model demonstrated how the intercept and slope 

variables of interest influenced the reading comprehension scores at the six time points of 

measurement.  The error variance corrected the measured model for random error, or 

served to absorb random variation in the reading comprehension scores for which no 

suitable predictors were provided.  Latent variables E1 – E6 were unobserved, exogenous 

variables that indicated the amount of individual variance in the observed scores of the 

reading comprehension tests.  T1 – T6 were the average reading scores from the six 

different reading tests, and also represented indicators of the latent variables that 

impacted reading performance at each of the different testing waves. The squares in the 

visual model represented observed variables and the circles represented latent variables.  

The latent slope and intercept indicated that there was some kind of underlying influence 

among reading comprehension measured at the six different time periods.  The model’s 

single arrowheads represented standardized regression paths and the double arrowheads 

represented correlations between variables.  Figure 5 displays the schematic of the basic 

latent growth model.   
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Figure 5. Basic Latent Growth Curve Model 
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Goodness of Fit Indices.  Four models were created by the AMOS statistical 

software and fit to the data, which included a basic model, a model that accounted for the 

impact of race, a model that accounted for the impact of socioeconomic status, and a 

model that accounted for the shared impact of both race and socioeconomic status. 

Various fit indices were examined to ensure the goodness of fit for each of the models.  

Constructed models with a close fit have a broader impact, since the implications of the 

theory can be applied to practice and other real-world scenarios.  Theoretical models that 

poorly fit the data should not be used by the researcher to make real-world implications.   

The models employed in the current study indicated closeness of fit for five of the 

six major goodness of fit indices.  According to the convention for the χ2 / df index, 

neither of the models produced values within the recommended levels for close fit.  The 

conventional range of close fit for the chi-square to degrees of freedom (χ2 / df) index is 

between 1 and 2, with values approaching 1 indicative of a better fit (Byrne, 1989).  

However, large sample sizes have the potential to inflate χ2 values and erroneously imply 

a poor data-to-model fit (Schumacker & Lomax, 2004).  To better accommodate data sets 

with large sample sizes, some researchers have recommended wider ranges between 1 

and 3 as an acceptable χ2 / df ratio (Carmines & McIver, 1981).   

 The normed fit index (NFI) and comparative fit index (CFI) indicated very close 

fit. Both the NFI and the CFI index are on scales from zero to 1.00, with anything higher 

than .90 as acceptable and anything higher than .95 as very good (Byrne, 2010; 

Schumacker & Lomax, 2004).  CFI is not affected by sample size, but decreases as the 

number of variables in the model increase (Gerbing & Anderson, 1993).   



54 
 

 
 

 The parsimony comparative fit index (PCFI), PCLOSE, and root mean square 

error of approximation (RMSEA) values all specified acceptable fit. RMSEA is the mean 

of the covariance residuals, and is the most popular measure of fit (Kenny, Kaniskan, & 

McCoach, 2014).  An RMSEA value below .08 indicates acceptable fit, while an 

RMSEA value below .05 indicates a good fit (Hu & Bentler, 1999). For data with larger 

sample sizes, the RMSEA value improves as more variables are added to the model 

(Kenny, Kaniskan, & McCoach, 2014).  Overall, the models produced by the statistical 

software indicated appropriate fit.  Table 5 showcases the goodness of fit indices for the 

models of interest, all rounded to the hundredths place.   

 

 

Table 5. 

Goodness of Fit Indices for the Various Models 

Fit Index Base Model Race Model SES 

Model 

Race & SES 

Model 

Recommended 

Level 

χ2 / df 3.09 2.57 2.47 2.16 1 - 2 

NFI .97 .97 .97 .97 > .90 

PCFI .91 .84 .84 .77 > .80 

PCLOSE .01 .03 .04 .10 ≥.05 

RMSEA .10 .08 .08 .07 ≤ .08 

CFI .98 .98 .98 .98 > .90 

Note. χ2/df = chi-square/degrees of freedom ratio; NFI = Normed Fit Index; PCFI = 

Parsimony Comparative Fit Index; RMSEA = Root Mean Square Error of 

Approximation; CFI = Comparative Fit Index 
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Relationship between Intercept and Slope 

 After the models were created and fit was verified, the LGC analyses were 

conducted.  Loadings for the intercept factor and paths from the slope factor were 

allowed to freely vary. Changes in the loadings on the slope factor altered the scale of 

time. This type of rescaling did not affect the correlations between the slope factor and 

the other predictors in the model.  Though a trend analysis was conducted to confirm the 

shape of the trajectories, factor loadings also provided information about the shape of the 

growth trends over time. Because the intercept loadings adjusted from 1 to a range 

between .88 - .96, this indicated a slight bend in the shape of the reading growth 

trajectories.   

 The basic model revealed the overall characteristics of the reading comprehension 

trajectories.  The model revealed a significant intercept of 1155.80 (p < .01) and a 

significant slope of 2.92 (p < .01).  The average person achieved an initial reading score 

of 1155.80 and experienced an average growth rate of 2.92.  The unstandardized 

covariance between the intercept and slope was not significant at -291.24 (p > .05). The 

non-significant standardized correlation between the intercept and slope was -.33 in the 

base model.  

The negative relationship between the intercept and slope provides evidence that 

adolescents with a higher reading proficiency score experience lower rates of growth.  

This also insinuates an overall narrowing of the achievement gap, since the overall 

performance discrepancy of high achieving and low achieving students is slightly 

converging over time. 
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 As demonstrated through the base model, there was an estimated variance of .77 

for test score one, .80 for test score two, .84 for test score three, .70 for test score four, 

.80 for test score five, and .83 for test score six. Table 6 features the summary of the basic 

model, and the diagram for the basic latent growth model is featured in Figure 6. 

 

 

Table 6. 

Basic Model Summary 

 Estimate Standard 

Error 

Critical 

Ratio 

P Value 

Intercept 1155.80 13.48 85.73 <.0001 

Slope 2.92 1.04 2.80 .005 

Intercept and Slope Covariance -291.24 163.70 -1.78 .08 

Intercept and Slope Correlation -.33    

Note. Covariance is unstandardized and correlation is standardized. 
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Figure 6. Diagram for the Basic Latent Growth Model 
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The Impact of Sociocultural Factors.   

To analyze the differing impact of racial association and socioeconomic status, 

separate models that accounted for the influence of each were compared.  An 

examination of the variances and correlations among the sociocultural factors in each 

model reveal information about the impact of these variables over time. 

Race.  The race variables were quantified as follows: Caucasian—1, 

Multiracial—2, African-American—3, Hispanic—4.  The numerical variables were 

ordered according to each racial group’s observed mean performance on the reading 

comprehension measure.  Through this approach, nominal variables functioned as ordinal 

variables.  This transformed the analysis from a race-based comparison, to a racially 

bound performance-based comparison.   

The race predictor variable was significant once added to the model, (p < .01).  

The 1288.67 average intercept of the race model was also significant (p < .01).  The race 

predictor variable had a significant impact on the intercept, (p < .01), but not on the slope, 

(p > .05).  The performance change from a higher to a lower reading comprehension 

score based on racially bound group means had a significant -.36 impact on the intercept, 

and a nonsignifciant .09 impact on the slope.  This negative relationship of the intercept 

indicated that as the performance decreased throughout each racially bound group, the 

average initial reading level declined .09 units.  Reading comprehension growth did not 

significantly vary according to racial association.  Therefore, Caucasian students started 

at a higher initial reading level, but did not experience greater reading growth than their 

non-Cauasian peers.    
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D1 and D2 are disturbance variables, or latent exogenous variables that are 

impacted by factors outside of the model’s ability to measure (including random or 

measurement error). The -.32 standardized correlation between the exogenous variables 

D1 and D2 in the race model were not significant (p > .05).  Therefore, the latent 

exogenous variables of the slope (D1) did not significantly covary with the latent 

exogenous variables of the intercept (D2) in the race model.  Table 7 features the model 

summary of the race model, and the diagram for the race latent growth model is featured 

in Figure 7. 

 

 

 

Table 7. 

Race Model Summary 

 Estimate Standard 

Error 

Critical 

Ratio 

P Value 

Race 2.22 .07 30.89 <.0001 

Intercept 1288.67 27.47 46.91 <.0001 

Slope 2.01 1.98 1.01 .311 

D1 and D2 Covariance -263.21 154.37 -1.71 .09 

D1 and D2 Correlation -.32    

Note. D1 = Exogenous variables that impact the intercept; D2 = Exogenous variables that 

impact the slope;  
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Figure 7. Diagram for the Race Latent Growth Model 
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Socioeconomic Status.  The socioeconomic variables were coded as follows: 

Paid Lunch—1, Free/Reduced Lunch—2.  The numerical variables were ordered 

according to each socioeconomic group’s observed mean performance on the reading 

comprehension measure.  In this approach, nominal variables functioned as ordinal 

variables, which transformed the analysis from a SES-based comparison, to a SES-bound 

performance-based comparison. 

The SES predictor variable was significant once added to the model, (p < .01).  

The 1253.21 average intercept of the SES model was also significant (p < .01).  The SES 

predictor variable had a significant impact on the intercept, (p < .01), but not on the slope, 

(p > .05).  The performance change from a higher to a lower comprehension score based 

on the SES bound group means had a significant -.19 impact on the intercept, and a non-

significant .00 impact on the slope.  This negative relationship of the intercept indicated 

that as performance decreased from the higher to the lower SES group, the average initial 

reading level declined .19 units.  Students who qualify for free-reduced lunch start off at 

a lower initial reading level than those who qualify for paid lunch, but experienced no 

difference in growth of reading comprehension than those from a higher socioeconomic 

level. 

The -.34 standardized correlation between the exogenous variables D1 and D2 in 

the race model were not significant (p > .05).  Therefore, the latent exogenous variables 

of the slope (D1) that are impacted by factors outside of the model’s ability to measure, 

such as random or measurement error, did not significantly covary with the latent 

exogenous variables of the intercept (D2) in the socioeconomic model.   
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Table 8 features the model summary of the SES model, and the diagram for the 

SES latent growth model is featured in Figure 8. 

 

 

Table 8. 

Socioeconomic Model Summary 

 Estimate Standard 

Error 

Critical 

Ratio 

p Value 

SES 1.29 .03 42.52 <.0001 

Intercept 1253.21 37.36 33.55 <.0001 

Slope 2.96 2.52 1.18 .240 

D1 and D2 Covariance -291.79 161.28 -1.81 .07 

D1 and D2 Correlation -.34    

Note. D1 = Exogenous variables that impact the intercept; D2 = Exogenous variables that 

impact the slope 
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Figure 8. Diagram for the Socioeconomic Latent Growth Model 
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Race and Socioeconomic Status.  Both the race and SES predictor variables 

were individually significant once they were added to the model, (p < .01).  Though the 

individual variables were significant to the model, they had no significant correlation 

with one another (p > .05).  Therefore, the associated factors of racial background that 

impact reading comprehension in the model were not mutually connected to the 

associated factors of SES that impact reading comprehension.  This non-significant 

finding may also be due to the classification of the race and SES variables.  Racial 

association was classified into four different categories, while SES only contained two 

categories.  The inequivalent range of the race and SES variables may somewhat 

contribute to its lack of correlation in the model.   

The 1360.32 average intercept of the race and SES model was significant (p < 

.01).  The race and SES variables had a significant impact on the intercept, (p < .01), but 

not on the slope, (p > .05).  The -.33 standardized correlation between the exogenous 

variables D1 and D2 in the race and SES model was not significant (p > .05).  Therefore, 

the latent exogenous variables of the slope (D1) that are impacted by factors outside of 

the model’s ability to measure, such as random or measurement error, did not 

significantly covary with the latent exogenous variables of the intercept (D2) in the 

combined race and socioeconomic model.   
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Table 9 features the model summary of the SES model, and the diagram for the 

SES latent growth model is featured in Figure 9. 

 

 

Table 9. 

Race and Socioeconomic Model Summary 

 Estimate Standard 

Error 

Critical 

Ratio 

P Value 

Race 2.22 .07 30.89 <.001 

SES 1.29 .03 42.52 <.001 

Intercept 1360.32 40.80 33.34 <.001 

Slope 2.16 2.90 .75 .46 

Race and SES Covariance .06 .03 1.66 .10 

D1 and D2 Covariance -264.81 152.77 -1.73 .08 

Race and SES Correlation .11    

D1 and D2 Correlation -.33    

Note. D1 = Exogenous variables that impact the intercept; D2 = Exogenous variables that 

impact the slope 
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Figure 9. Diagram for the Race and Socioeconomic Latent Growth Model 
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CHAPTER V: DISCUSSION 

 In order to improve the reading comprehension growth of students from ethnic 

minority backgrounds or low socioeconomic environments, it is critical to identify and 

gain more insight on the primary factors that are underlying their academic achievement.  

To quantify the impact of hidden variables that are impacting adolescent reading, a LGC 

analysis was used to analyze adolescent reading comprehension trajectories.  The primary 

research objective of the current study was to explore the extent to which sociocultural 

factors, such as racial association and socioeconomic status, impacted initial levels and 

rates of change in reading comprehension growth.  Analyses of intercept and slope 

variables of adolescent reading trajectories helped to determine whether the reading 

achievement gap was widening or closing during the high school years.  Another research 

objective was to identify the overall shape of adolescent reading trajectories.  This 

information will help determine if comprehension development is steady and gradual 

throughout the adolescent period, or if sporadic and abrupt reading growth occurs 

intermittently during adolescence.  This chapter delivers an overview of the results of the 

study and addresses the implications of the research findings.  This chapter also 

contextualizes the results of the study with the existing body of literature, illuminates the 

limitations of the research, and provides recommendations for further research. 

Implications of Findings on Existing Literature 

Existing literature is replete with examinations of tri-annual reading growth 

characteristics and trends of elementary age students, but scarce among older student 

populations (Espin, Wallace, Lembke, Campbell & Long, 2010; Graney, Missall, 

Martinez & Bergstrom, 2009; Nese, et al., 2012).  Therefore, the overall components of 
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adolescent reading that were revealed in the results section will mostly be compared and 

contextualized with elementary age reading trajectories in the discussion section to 

showcase the differences in reading growth between younger and older students.  The 

ultimate reasons for the comparative approach is to emphasize that more exclusive 

research of high school aged students is needed.     

Reading Trajectory Shape 

A visual assessment of the reading trajectories suggested that comprehension 

growth during adolescence was not completely linear.  But, statistical analysis verified 

that the trend characteristics more closely resembled linear growth, than quadratic or 

cubic growth.  The assertion of adolescent reading trajectories as linear in the current 

study does not align with the conclusions of other major studies.   

Other researchers who have examined adolescent reading growth have 

acknowledged the strikingly similar characteristics between quadratic and linear models 

when determining data fit, but have overall concluded that quadratic models offer a closer 

fit (Roscorla & Rosenthal, 2004; Beecher, 2011).  Roscorla and Rosenthal (2004) 

examined the reading growth curves of 328 students from 3rd to 10th grade and concluded 

a quadratic trajectory shape.  Beecher (2011) examined the reading growth curves of 206 

students from age seven to nineteen, and also concluded a quadratic trajectory shape.  

Perhaps in the context of seven or more years that mostly include the early childhood 

span of development, reading growth may appear to be more curvilinear in shape. But as 

evident in the current study, a more isolated analysis of the reading development that 

occurs exclusively during the high school years between ages thirteen to seventeen reveal 

a more linear shape.  To learn more about the reading development that occurs during 
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adolescence, it is important to exclude the sporadic growth that occurs during the 

elementary years from the analysis, and solely focus on the development patterns that 

occur during the high school years.  Adopting a conceptual framework of adolescent 

reading growth as linear, and conducting experiments with exclusively 8th – 12th grade 

participants, will lend itself to more relevant and age-appropriate analyses and 

conclusions of adolescent reading comprehension development. 

The overwhelming consensus of reading growth patterns among elementary age 

students is that of a non-linear shape (Graney, Missall, Martínez, & Bergstrom, 2009; 

Keller-Margulis, Clemens, Im, Kwok, & Booth, 2012; Nese, et al., 2013; Shin, Davison, 

Long, Chan, & Heistad, 2013).  This is expected since sporadic development occurs 

when students are learning how to read.  Though small in number, a few researchers who 

have examined the later elementary grades have detected linear-shaped trajectories 

(Chong, 2009; Low, 2013).   

Students perform constrained skills during the early years when decoding and 

fluency is achieved, and unconstrained skills during the later years when comprehension 

is achieved (Paris & Stahl, 2005).  It appears that when children transition from learning 

to read in the elementary grades to reading to learn in the middle grades, their 

development subsides in speed and intensity, and the reading trajectory gradually 

embodies a new shape (Chong, 2009; Low, 2013).  The early years are characterized 

through curvilinear growth, but more gradual linear reading growth occurs during the 

adolescent years (Low, 2013).  Chong (2009) examined the reading scores of 1206 

students from 4th to 7th grade and concluded reading comprehension growth as linear.  

Low (2013) examined the reading scores of 955 students from 2nd to 7th grade, and 
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concluded that different reading skills exemplify different growth forms. For basic 

reading skills such as word recognition and spelling, reading growth takes the shape of a 

quadratic form. For decoding and reading comprehension, reading growth embodies more 

of a linear shape. Low (2013) decisively declared that reading growth appeared linear 

until the 7th grade, but questioned whether or not reading comprehension continued in a 

linear fashion through adolescence and adulthood.  The current study serves as a 

connecting piece to the Low study by verifying that reading comprehension grows in a 

linear fashion from the middle grades to the high school years (Low, 2013).        

The reading growth patterns of younger and older students are entirely unique. 

Therefore, researchers who are interested in the reading growth and development of 

adolescent-aged students should not build their examinations upon the findings of 

elementary age students.  More research of exclusively high school age populations is 

needed to build a more dynamic and complex understanding of adolescent reading 

development. 

Relationship of Reading Ability and Growth  

 There was a negative relationship detected between adolescent reading ability and 

growth in the current study.  This indicated that students who started at a lower reading 

level grew faster than those who started at a higher reading level.  These findings 

corroborated with several other studies that have highlighted reading comprehension 

growth of middle aged children (Beecher, 2011; Rescorla & Rosenthal, 2004; Shin, 

Davison, Long, Chan & Heistad, 2013).  This commonly noted phenomenon is known as 

the law of initial values, which states that higher values of starting levels will 

demonstrate less growth than lower initial values (Jamieson, 1995).  Some students may 
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experience either accelerated or slowing reading comprehension growth during 

adolescence because of the various emergent literacy skills that may be impacting their 

ability to read with ease, such as the development of new vocabulary, motivation, or 

other reading skills (Pfost, Hattie, Dörfler, & Artelt, 2014).  Although reading 

advancement occurs at marginally diminishing rates during the high school years, this 

phenomenon still warrants more adequate research.  More thorough explorations of the 

underlying causes and impacts of reading deceleration would shed more light on the 

adolescent brain and educational experience. 

 The findings of a negative relationship between the reading comprehension 

intercept and slope in the current study are contrary to many of those who study reading 

growth during the early elementary years (Aikens & Barbarin, 2008; McCoach, 

O’Connell, Reis & Levitt, 2006).  McCoach, O’Connell, Reis, and Levvitt (2006) 

reported a positive relationship between the intercept and slope parameters in a sample of 

students who advanced from kindergarten to first grade.  The research team concluded 

that students with higher abilities experienced greater reading growth.  Aikens and 

Barbarin (2008) also reported a positive relationship between the reading intercept and 

slope of students as they advanced from kindergarten to first grade.  The detection of a 

positive relationship between the intercept and slope is uniquely characteristic of the 

early reading stages, in which the child is performing basic decoding and word 

recognition tasks.  Reading that entails more comprehensive comprehension, which 

begins in the later elementary grades and extends throughout the rest of the formal 

education process, is signified through a negative relationship between the intercept and 

the slope.   
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Narrowing Reading Achievement Gap 

 The primary focus of the current study was to examine reading comprehension 

growth, rather than performance differences between students of various demographic 

groups.  For this reason, distinct latent growth curve analyses were not conducted for 

students of separate racial or socioeconomic groups.  However, it would have been 

possible to do so between the Caucasian and African American sub-groups because of the 

large and almost equivalent sample sizes of each group.  The small sample sizes of the 

Hispanic and Multiracial sub-groups would have excluded them from this type of 

analysis.  The incongruent sample sizes between the paid and free-reduced lunch students 

would have also prevented achievement gap comparisons based on SES.  Though the 

achievement gap analysis was secondary, a few conclusions were made pertaining to this 

phenomenon.   

The negative relationship between the intercept and slope parameter alludes to a 

narrowing achievement gap between Caucasian and non-Caucasian groups.  Bassiri and 

Allen (2012) examined reading comprehension growth patterns from grade 8 to grade 12 

and concluded that reading comprehension growth is significant during these years, but 

small in magnitude.  Because the reading growth is small in magnitude during the 

adolescent stage of development, the associated convergence within the reading 

achievement gap is also small in magnitude.  Although slight, the conclusion of a 

narrowing achievement gap conveys important information about adolescent reading 

development.   

The classification of the achievement gap as narrowing in the current study differs 

from the outcome of other major studies that have examined components of adolescent 
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comprehension growth (Catts, 2008; Hemphill, 2011; Rampey, 2009).  The interpretation 

of narrowing, widening, or sustaining gap trends depends upon the age of the sample and 

the delineation of the comparative sub-samples.  The findings of narrowing achievement 

gaps in the current study mostly align with national reading assessments that have been 

collected by the National Center for Education Statistics, likely because the sub sample 

characteristics were consistent between the two studies.  According to the Nation’s 

Report Card, from 2003 to 2007, the Black-White reading achievement gap slightly 

narrowed among 8th graders who qualified for paid lunch, but widened among those who 

qualified for reduced price lunch (U.S. Department of Education, 2009).  From 2003 to 

2009, the Hispanic-White reading achievement gap narrowed among 8th graders who 

qualified for paid lunch, as well as reduced prince lunch (U.S. Department of Education, 

2009.     

 The findings of narrowing achievement gaps in the current study negate the 

outcomes of other major studies that separated students by different characteristics and 

determined widening gaps (Abedi et al., 2005; Aikens & Barbarin, 2008; Christ, 

Silberglitt, Yeo & Cormier, 2010; McCoach, O'Connell, Reis, & Levitt, 2006).  Both 

McCoach, O'Connell, Reis, and Levitt (2006) and Aikens and Barbarin (2008) separated 

students according to socioeconomic status and determined diverging reading growth 

among students from the onset of school until the third grade.  Christ, Silberglitt, Yeo and 

Cormier (2010) examined students from the 2nd to the 6th grade, separated by special 

education status, and concluded widening achievement gaps over time.  Abedi et al. 

(2005) analyzed the reading growth of students in the later elementary and middle grades, 

separated by the language spoken at home, and also concluded that achievement gaps 
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widened.  It appears as if a separation of the sub-sample according to disability status, 

racial association, or socioeconomic status during the elementary grades may reveal 

widening trends, along with separation of students by language spoken at home during 

the middle school years.  Most of the researchers who found sustaining or widening gaps 

did so in the early or later elementary grades from kindergarten to third grade, and 

separated the sub-sample according to sociocultural factors such as racial association, 

language spoken at home, or socioeconomic status.  Because the reading development 

process that occurs during the elementary and adolescent stage is fundamentally different, 

it is important to not transfer the implications of achievement gap research conducted 

with younger students to the rest of the student population. 

  The current study highlighted traces of a narrowing achievement gap. When 

analyzing the achievement gap between adolescents, it is important to collect data from 

students solely during their adolescent years. Other researchers who have also detected a 

narrowing reading achievement gap among adolescents delineated the sub-samples 

according to sociocultural characteristics, such as racial association or primary language 

spoken at home (Hemphill & Vanneman, 2011; Silverman et al., 2015).  The studies 

performed by Hemphill’s and Silverman’s research team entail national data composed of 

thousands of students, and function as the latest studies that have examined the 

achievement gap.   

No clear answer exists in the existing body of literature to explain why progress 

of closing the achievement gap has considerably declined in recent decades.  Additional 

latent variables, which are either not yet realized or not easily adjustable, likely 

contribute to the remaining cavity in reading achievement and growth between students 
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of different cultural backgrounds.  In order to further investigate the underlying reasons, 

opinions, and motivations of adolescents who are impacted by this phenomenon, smaller 

scale research that includes both quantitative and qualitative components must be 

conducted on a more localized scale.   

Impact of Sociocultural Factors on the Starting Reading Level  

 The current study indicated a significant impact of race and socioeconomic status 

on the intercept, or starting reading levels, of adolescents. The distinguishable gaps in 

reading achievement between students from different racial associations and 

socioeconomic classes have been long documented in the literature (Allen, 1969; 

Coleman, 1966).  The reasons behind the performance discrepancies date back to the 

children’s earlier stages of academic development.  There could have been dynamic 

forces within the children’s early social environments that academically provided some 

students a head start, and others a late start.  Hart and Risley (1995) reported noticeable 

cleaving between strong and weak readers to emerge as early as three years old. The 

research team also reported that by the time children start kindergarten, some have heard 

32 million fewer words than their classmates. Despite earnest efforts of public schools to 

equalize opportunity, children from underprivileged environments remain well behind 

their more economically advantaged peers throughout the duration of the formal 

schooling process (Hart & Risley, 1995).   

No Impact of Sociocultural Factors on Reading Growth 

 The current study revealed no significant association between racial association or 

socioeconomic status and reading comprehension growth.  This finding marked the 
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hallmark of the current study.  Though it may seem that students from minority 

backgrounds or low socioeconomic environments are underperforming in comparison to 

their white counterparts, the equivalent growth trajectories of all adolescents revealed in 

the current study demonstrate the incremental achievement of underprivileged students 

that often goes unnoticed (Hemphill & Vanneman, 2011; Rampey, Dion, & Donahue, 

2009).  In conclusion, all adolescents experience comparable reading comprehension 

growth capacity and performance.   

The major finding of this study contrasts the growth characteristics detected 

among elementary age students with different reading proficiency levels (Aikens & 

Barbarin, 2008; McCoach, O’Connell, Reis & Levitt, 2006).  Several researchers have 

detected Matthew effects in younger readers (Stanovich, 1986; Bast & Reitsma, 1997). 

Matthew effects occur when strong readers learn more words and pull ahead on account 

of improved reading skills, while weaker readers learn fewer words and lag behind 

(Stanocitch, 1986).  Because a child is performing basic decoding and word recognition 

tasks during the early stages of reading, these skills have the potential to rapidly develop, 

resulting to the detection of a positive relationship between the intercept and slope 

(Aikens & Barbarin, 2008; McCoach, O’Connell, Reis & Levitt, 2006).  According to 

this theory, the increasing growth of the strong reader results to an expanding rift 

between the strong and struggling readers. The naming of the Matthew effects theory was 

inspired from a verse in the biblical gospel of Matthew.  The verse details the parable of 

the talents and states, “For whoever has, will be given more, and they will have an 

abundance. Whoever does not have, even what they have will be taken from them” 

(Matthew 25:29 New International Version).  Stanovich (1986) analyzed the 
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phenomenon of accumulated advantage expressed in the Matthew effect, and 

contextualized it to the field of literacy. 

David Effects among Adolescents 

Matthew effects are characterized by a positive intercept-slope correlation that is 

sometimes detected among younger children when they encounter rapid word 

development; and on the other hand, a negative intercept-slope correlation is detected 

among older adolescents when they experience more complex and comprehensive 

reading comprehension (Beecher, 2011; Rescorla & Rosenthal, 2004; Shin, Davison, 

Long, Chan & Heistad, 2013).  To reflect the relationship between the high and low 

achievers, Matthew effects are sometimes identified during the formative years, but 

David effects are detected during adolescence (1 Samuel New International Version). The 

verse in the first book of Samuel that details the account of the young David who 

defeated the mighty Goliath warrior reads,  

As the Philistine moved closer to attack him, David ran quickly toward the battle 

line to meet him.  Reaching into his bag and taking out a stone, he slung it and 

struck the Philistine on the forehead. The stone sank into his forehead, and he fell 

face down on the ground.  So David triumphed over the Philistine with a sling and 

a stone (1 Samuel 17: 48-50 New International Version).   

 

The story of David demonstrates the victory that ensues for struggling readers 

who refuse to give up.  Though the starting position or circumstance may not be 

favorable, a great reward lies ahead for those who step up to the challenge.  Adolescents 

who start off with a lower reading proficiency grow more rapidly throughout the years 

than their higher achieving peers.  The more hasty growth among low performing readers 

is noticeable proof that they are fighting, and defeating, their own giants.  Though 
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students started off the year at varying levels of reading proficiency, all the adolescents 

indiscriminately experienced the rewards of comprehension growth.   

Reports of failing schools or low achievement scores obtained by underprivileged 

students may send a deceptive message of outcome inadequacy.  Initial academic levels 

and growth range should be accounted when evaluating the proficiency of an individual 

student, or a collective school.  Instead of comparing students based on outcome 

achievement scores, growth range scores should be analyzed and used as the basis of 

comparison.   

Need for More Adolescent Research 

In order to provide the appropriate structural support and create a more conducive 

educational environment for adolescents, more exclusive research must be done targeting 

the specific age range of students from thirteen to seventeen years old.  The components, 

characteristics, and implications of reading performance are different for students in the 

elementary grades than those in the high school grades.  Stipek and Valentino (2015) 

confirmed that changes in working memory and attention span facilitated increased 

academic achievement in the elementary grades, but not the middle school grades. The 

cognitive processes and executive functions that contribute to reading change in their 

function and purpose over time, and therefore research findings collected from younger 

children should not be generalized to older student populations (Claessens & Dowsett, 

2014; Stipek & Valentino, 2015).  A field of separate, prominent research must be 

conducted exclusively with older children to learn more about the workings of the 

adolescent brain and its potential for reading development over time. 
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Limitations of the Research  

The sample and school composition pose a limitation to the study.  The sample 

for the current study included a relatively small percentage of low performing students, 

with 36% scoring lower than the 60th national percentile rank for reading comprehension.  

Therefore, in the context of this study, the label “low performing” means relative to the 

other students in the sample, and not relative to nation-wide distribution.  Also, the 

school setting may not be representative of a typical high school in America, and 

therefore the findings may not be replicable in an academic setting with different 

characteristics. The students in the current study attended a school that was racially, 

linguistically, economically, and culturally diverse.  Student exposure and interaction 

with such a diverse and integrated learning environment may have had a latent impact on 

each student’s achievement.  The academic climate in a more homogenous or segregated 

environment may result to a different impact on the learning potential and achievement of 

students, than what was detected in the current study (Orfield, Kucsera, & Siegel-

Hawley, 2012. 

Another limitation of the study is the classification of the participants’ 

socioeconomic status.  School lunch status is a common classifier of family income levels 

in educational research.  However, binary categorizations of SES, such as paid/free lunch 

status, do not provide precise information concerning the participant’s economic standing 

and could distort statistical interpretations (Lindo, 2004; Sirin, 2005; Van Ewijk, & 

Sleegers, 2010).   

A third limitation of the study relates to the data collection procedures.  The 

duration of the data collection was two years, and the six comprehension benchmark tests 
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were administered in unequally spaced time intervals.  This caused a slight deviation 

from the theoretical linear model.  The testing procedures were also a concern.  The 

testing environment was not centrally controlled, but rather regulated at the discretion of 

the classroom teacher.  Because there were no standard operating procedures, classroom 

distractions or irregularities could have impacted student performance on the benchmark 

assessments.  

Recommendations for Further Research  

The research findings warrant further and more comprehensive investigations 

regarding the sociocultural influences of adolescent readers.  Because of the growing 

concern with school re-segregation, the National Center for Education Statistics recently 

revealed that more information is needed regarding the relationship between a school’s 

demographic composition and achievement gaps (Orfield, Kucsera, & Siegel-Hawley, 

2012).  The emerging body of research in this area reveals a significant correlation 

between a school’s minority population density and its school-wide student achievement 

(Madyun & Lee, 2010). This phenomenon should be further explored with various 

student samples from different geographical regions.   

Additional recommendations for further research include examining reading 

trajectories of students from different schools who come from different communities to 

serve as the basis of comparison, rather than drawing the entire sample from one school 

community.  This approach will enable the researcher to get a more robust representation 

of varying socioeconomic factors and better evaluate the impact of the environment of 

large.  There may be a difference in reading growth between students who have been 

integrated and socialized in diverse educational environments with greater financial 
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resources for their whole lives, compared to those who have attended segregated schools 

with fewer financial resources for extended periods of time.  This information will shed 

more light on the sustained impact of different social environments on reading growth 

and achievement. It may also inspire structural changes to the current education system 

through the desegregating of America’s high schools zoning patterns. 

Another recommendation is to deconstruct the reading process, and isolate one or 

two component skills that contribute to reading comprehension at the adolescent stage.  

This type of analysis will provide additional insight of the associated growth 

characteristics of adolescent comprehension. For instance, vocabulary accounts for about 

25% of the variance in the reading comprehension of students in the middle grades, and 

about 50% of the variance in reading comprehension of students in the secondary grades 

(Tighe & Schatschneider, 2014).  Because vocabulary appears to grow in importance as 

students grow older and read more complex texts, a study that parallels the growth in 

vocabulary to the growth in comprehension during the adolescent years would reveal the 

developmental strength of the underlying factors that support adolescent comprehension.    

This type of study may also provide stepping stones of exploration to more 

research concerning adult reading comprehension, which impact postsecondary 

educational attainment and college retention and graduation rates (Livingston & Wirt, 

2004).   In a current culture that heavily promotes the importance of college, reading 

related struggles pose substantial hardships to individuals who pursue college, but lack 

the foundational skill set to accomplish advanced academic tasks.  About 44% of the total 

high school population demonstrated grade-level reading proficiency, with only 17% of 

African Americans and 29% of Hispanic Americans meeting the appropriate reading 
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benchmark standards (National Center for Education Statistics, 2013).  In 2004, 42% of 

community college freshman and 20% of freshmen at four-year institutions took remedial 

courses in reading, writing, or math their first year of college (Livingston & Wirt, 2004).  

Because the 21st century society demands a more skilled and academically proficient 

workforce, the establishment and sustainment of strong literacy skills is imperative.  

More research is needed to fully understand the isolated components of adolescent 

reading comprehension, along with the adequate educational support that is needed to 

facilitate proper literacy development into adulthood. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



83 
 

 
 

REFERENCES 

Achieve, I. (2005). Rising to the challenge: Are high school graduates prepared for 

college and work, Peter D. Hart Research Associates and Public Opinion 

Strategies, Washington, DC. Retrieved from 

http://www.achieve.org/RisingtotheChallenge 

Achievement Gap (2004). Education Weekly, Retrieved from 

http://www.edweek.org/ew/issues/achievement-gap/ 

Acock, A. C., & Fuzhong, L. (1999). Latent growth curve analysis: A gentle introduction. 

Unpublished report from Oregon State University. Retrieved from 

http://oregonstate. edu/dept/hdfs/papers/lgcgeneral. pdf. 

Aikens, N.L., & Barbarin, O. (2008). Socioeconomic differences in reading trajectories: 

The contribution of family, neighborhood, and school contexts. Journal of 

Educational Psychology, 100(2), 235-251. 

Alf, C. J., Larsen, M. D., & Lorenz, F. O. (2009). The Practice of Imputation Methods 

with Structural Equation Models. In Proceedings of the Survey Research Methods 

Section, American Statistical Association, 3523-3532. 

Alliance for Excellent Education. (2008). From no child left behind to every child a 

graduate. Retrieved from 

http://researchhighschools.pbworks.com/f/AllianceEvChGraduate.pdf 

Alliance for Excellent Education. (2011). Education and the economy: Boosting the 

nation’s economy by improving high school graduation rates. Retrieved from 

http://all4ed.org/reports-factsheets/edycation-and-the-economy-boosting-the-

nations-economy-by-improving-high-school-graduation-rates/ 



84 
 

 
 

Alliance for Excellent Education (2016). Adolescent literacy: Bridging the college and 

career readiness gap. Retrieved from http://all4ed.org/wp-

content/uploads/2016/02/AdolescentLiteracyFactSheet.pdf  

Andreassen, R., & Bråten, I. (2010). Examining the prediction of reading comprehension 

on different multiple-choice tests. Journal of Research in Reading, 33(3), 263–

283. doi:10.1111/j.1467-9817.2009.01413.x 

Ardoin, S. P., & Christ, T. J. (2008). Evaluating curriculum based measurement slope 

estimate using data from triannual universal screenings. School Psychology 

Review, 37, 109−125. 

Baker, M. & Johnston, P. (2012). The impact of socioeconomic status on high stakes 

testing reexamined. Journal of Instructional Psychology, 37(3), 193-199. 

Barton, P. E., & Coley, R. J. (2010). The Black-White achievement gap: When progress 

stopped. Princeton, NJ: Educational Testing Services. 

Bassiri, D., & Allen, J. (2012). Grade 8 to 12 Academic Growth Patterns for English 

Language Learners and Students with Disabilities. ACT Research Report Series, 

2012(1). ACT, Inc. 

Bast, J., & Reitsma, P. (1997). Analyzing the development of individual differences in 

terms of Matthew effects in reading: Results from a Dutch longitudinal study. 

Developmental Psychology, 34, 1373-1399. 

Bayer, P, Ferreira, F., & McMillan, R. (2007). A unified framework for measuring 

preferences for schools and neighborhoods. Journal of Political Economy, 115, 

1097–1099. 



85 
 

 
 

Belfi, B., Goos, M., Pinxten, M., Verhaeghe, J. P., Gielen, S., De Fraine, B., & Van 

Damme, J. (2014). Inequality in language achievement growth? An investigation 

into the impact of pupil socio-ethnic background and school socio-ethnic 

composition. British Educational Research Journal, 40(5), 820-846. 

doi:10.1002/berj.3115 

Betts, J., Reschley, A., Pickart, M., Heistad, D., Sheran, C., & Marston, D. (2008). An 

examination of the predictive bias for second grade reading outcomes from 

measures of early literacy skills in kindergarten with respect to English language 

learners and ethnic subgroups. School Psychology Quarterly, 23, 553-570. 

doi:10.1037/1045-3830.23.4.553 

Blazer, C. (2011). Unintended consequences of high-stakes testing. Information Capsule. 

Research Services, 1008, Miami Dade County Public Schools, Retrieved from 

http://files.eric.ed.gov/fulltext/ED536512.pdf 

Bloomfield, D. & Cooper, B. (2003). NCLB: A new role for the federal government. 

THE Journal (Technological Horizons in Education), 30. Retrieved form 

http://thejournal.com/articles/16365 

Bollen, K. A. (2002). Latent variables in psychology and the social sciences. Annual 

Review of Psychology, 53(1), 605-634. 

Bollen, K. A., & Curran, P. J. (2006). Latent curve models: A structural equation 

perspective. Hoboken, NJ: Wiley. 

Boomsma, A., & Hoogland, J. J. (2001). The robustness of LISREL modeling revisted. In 

R. Cudeck, S. DuToit, & D. Sorbom (Eds.), Structural equation modeling: 



86 
 

 
 

Present and future (pp. 139-164). Lincolnwood, IL: Scientific Software 

International.  

Braden, J. P. (2002). Best practices for school psychologists in educational 

accountability: High stakes testing and educational reform. In A. Thomas & J. 

Grimes (Eds.), Best practices in school psychology IV (pp. 301-320). Bethesda, 

MD: National Association of School Psychologists. 

Busch, T. W., & Reschly, A. L. (2007). Progress monitoring in reading: Using 

curriculum-based measurement in a response to-intervention model. Assessment 

for Effective Intervention, 32, 223–230. 

Byrne, B. M. (1989). A primer of LISREL: Basic applications and programming for 

confirmatory factor analytic models. New York: Springer-Verlag. 

Byrne, B. M., & Crombie, G. (2003). Modeling and testing change: An introduction to 

the latent growth curve model. Understanding Statistics, 2(3), 177-203. 

Byrne, B. M. (2013). Structural equation modeling with AMOS: Basic concepts, 

applications, and programming. New York: Routledge. 

Carmines, E.G. & McIver, J.P. (1981). Analyzing models with unobserved variables: 

Analysis of covariance structures. In G. Bohrnstedt & E. Borgatta (Eds.), Social 

measurement: Current issues (pp.65-115). Beverly Hills, CA: Sage. 

Caro, D., McDonald, J., Willms, J. (2009). Socio-economic status and academic 

achievement trajectories from childhood to adolescence. Canadian Journal of 

Education, 32(3), 558-590. 



87 
 

 
 

Catts, H. W., Bridges, M. S., Little, T. D., & Tomblin, J. B. (2008). Reading achievement 

growth in children with language impairments. Journal of Speech, Language, and 

Hearing Research, 51, 1569-1579.  

Catts, H. W., Fey, M. E., Zhang, X., & Tomblin, J. B. (2009). Language basis of reading 

and reading disabilities: Evidence from a longitudinal investigation. Scientific 

Studies of Reading, 3(4), 331-61. 

Chall, J. S. (1983). Learning to read: The great debate. New York: McGraw-Hill. 

Chong, S. L. (2009). A latent growth modeling study of the development of reading 

comprehension in ESL learners (Doctoral dissertation). University of British 

Columbia Electronic Theses and Dissertations. doi:10.14288/1.0054560.  

Retrieved from https://circle.ubc.ca/handle/2429/5102 

Christ, T. J., Silberglitt, B., Yeo, S., & Cormier, D. (2010). Curriculum-based 

measurement of oral reading: An evaluation of growth rates and seasonal effects 

among students served in general and special education. School Psychology 

Review, 39, 447–462. 

Claessens, A., & Dowsett, C. (2014). Growth and change in attention problems, 

disruptive behavior, and achievement from kindergarten to fifth grade. 

Psychological science, 25(12), 2241-2251. 

Coleman, J. S., Campbell, E. Q., Hobson, C.J., McPartland, J., Mood, A.M., Weinfeld, F. 

D., & York, R. L. (1966). Equality of educational opportunity. Washington, DC: 

U.S. Department of Health, Education, and Welfare, Office of Education. 

Common Core State Standards Initiative. (2010). Common core state standards for 

English language arts and literacy in history/social studies, science, and technical 

https://circle.ubc.ca/handle/2429/5102


88 
 

 
 

subjects. Retrieved September 7, 2015, from 

www.corestandards.org/assets/CCSSI_ELA%20Standards.pdf 

Cooper, H., Nye, B., Charlton, K., Lindsay, J., & Greathouse, S. (1996). The effects of 

summer vacation on achievement test scores: A narrative and meta-analytic 

review. Review of Educational Research, 66, 227–268. 

Cowan, C., Hauser, R., Kominski, R., Levin, H., Lucas, S., Morgan, S., & Chapman, C. 

(2013). Improving the measurement of socioeconomic status for the national 

assessment of educational progress: A theoretical foundation. Recommendations 

to the National Centre for Educational Statistics. 

Cromley, J. G., & Azevedo, R. (2007). Testing and refining the direct and inferential 

mediation model of reading comprehension. Journal of Educational Psychology, 

99(2), 311 – 325.   

Crowe, E., Conner, C., & Petscher, Y. (2009). Examining the core: Relations among 

reading curricula, poverty, and first through third grade reading achievement. 

Journal of School Psychology, 47, 187-214. 

CTB/McGraw-Hill. (1983). Test of Cognitive Skills technical report manual. Monterey, 

CA: Author. 

Cunningham, A. E., & Stanovich, K. E. (1997). Early reading acquisition and its relation 

to reading experience and ability 10 years later. Developmental Psychology, 

33(6), 934-944. 

Curran, P. J., Obeidat, K., & Losardo, D. (2010). Twelve frequently asked questions 

about growth curve modeling. Journal of Cognition and Development, 11(2), 121-

136. 



89 
 

 
 

Dee, T. S. & Jacob, B. (2011). The impact of no Child Left Behind on student 

achievement. Journal of Policy Analysis and Management, 30(3), 418–446. 

doi:10.1002/pam.20586 

Deno, S. D. (2003). Developments in curriculum-based measurement. Journal of Special 

Education, 37(3), 184-192. 

Deno, S. L., Fuchs, L. S., Marston, D., & Shin, J. (2001). Using curriculum-based 

measurements to establish growth standards for students with learning disabilities. 

School Psychology Review, 30(4), 507−525. 

Diamond, P. J., & Onwuegbuzie, A. J. (2001). Factors associated with reading 

achievement and attitudes among elementary school-aged students. Research in 

the Schools, 8(1), 1-11. 

Dills, A. (2006). Trends in the relationship between socioeconomic status and academic 

achievement. Research Gate. doi:10.2139/ssrn.886110 

Dixon-Román, E. J., Everson, H. T., & McArdle, J. J. (2013). Race, poverty and SAT 

scores: Modeling the influences of family income on black and white high school 

students’ SAT performance. Teachers College Record, 115(4), 1-33. 

Duke, N. K. (2005). Comprehension of what for what: Comprehension as a non-unitary 

construct. In S. Paris & S. Stahl (Eds.), Current issues in reading comprehension 

and assessment (pp. 93-104). Mahwaw, NJ: Erlbaum. 

Duke, N. K., & Carlisle, J. F. (2011). The development of comprehension. In M. L. 

Kamil, P. D. Pearson, E. B. Moje, and P. Afflerbach (Eds.), Handbook of reading 

research, Vol. IV (pp. 199-228). London: Routledge. 



90 
 

 
 

Duke, N. K., & Pearson, P. D. (2008). Effective practices for developing reading 

comprehension. The Journal of Education, 189(1), 107-122. 

Dunn, L., & Markwardt, F. (1970). Peabody individual achievement test. Circle Pines, 

MN: American Guidance Service. 

Ed Tech Action Network. (2007). Ed tech and student achievement. Retrieved from 

http://www.edtechactionnetwork.org/ed-tech-and-student-achievement 

Elleman, A., Lindo, E. J., Morphy, P., & Compton, D. L. (2009). The impact of 

vocabulary instruction on passage-level comprehension of school-age children: A 

meta-analysis. Journal of Research on Educational Effectiveness, 2(1), 1-44. 

doi:10.1080/19345740802539200 

Entwisle, D. R., Alexander, K. L., & Olson, L. S. (2005). First grade and educational 

attainment by age 22: A new story. American Journal of Sociology, 110(5), 1458-

1502. doi:10.1086/428444 

Entwistle, N., Nisbet, J., & Bromage, A. (2005). Teaching-learning environments and 

student learning in electronic engineering. In L. Verschaffel, E. De Corte, G. 

Kanselaar, & M. Valcke (Eds.), Powerful environments for promoting deep 

conceptual and strategic learning (pp. 175–198). Leuven, Belgium: Leuven 

University Press. 

Espin, C., Wallace, T., Lembke, E., Campbell, H., & Long, J. (2010). Creating a 

progress-monitoring system in reading for middle school students: Tracking 

progress toward meeting high-stakes standards. Learning Disabilities Research & 

Practice, 25(2), 60-75.  



91 
 

 
 

Francis, D. J., Shaywitz, S. E., Stuebing, K. K., Shaywitz, B. A., & Fletcher, J. M. 

(1996). Developmental lag versus deficit models of reading disability: A 

longitudinal, individual growth curves analysis. Journal of Educational 

Psychology, 88(1), 3-17. doi:10.1037/0022-0663.88.1.3 

Fry, R. (2014). US high school dropout rate reaches record low, driven by improvements 

among Hispanics, blacks. Pew Research Center. Retrieved from 

http://www.pewresearch.org/fact-tank/2014/10/02/u-s-high-school-dropout-rate-

reaches-record-low-driven-by-improvements-among-hispanics-blacks/ 

Fuchs, D., Compton, D. L., Fuchs, L. S., Bryant, V. J., Hamlett, C. L., & Lambert, W. 

(2012). First-grade cognitive abilities as long-term predictors of reading 

comprehension and disability status. Journal of Learning Disabilities, 45(3), 217-

231. 

Fuchs, L. S., Fuchs, D., Hamlett, C. L., Walz, L., & Germann, G. (1993). Formative 

evaluation of academic progress: How much growth can we expect? School 

Psychology Review, 22, 27–48. 

Fuchs, L. S., Fuchs, D., Hosp, M.K., & Jenkins, J. R. (2001). Oral reading fluency as an 

indicator of reading competence: A theoretical, empirical, and historical analysis. 

Scientific Studies of Reading, 5, 241-258. 

Gardner, D. P. (1983). A nation at risk: The imperative for educational reform. An Open 

Letter to the American People. A Report to the Nation and the Secretary of 

Education. Washington, D. C.: Department of Education. 



92 
 

 
 

Gerbing, D. W., & Anderson, J. C. (1993). Monte Carlo evaluations of goodness-of-fit 

indices for structural equation models. Sociological Methods & Research, 21(2), 

132-160. 

Graney, S. B., Missall, K. N., Martínez, R. S., & Bergstrom, M. (2009). A preliminary 

investigation of within-year growth patterns in reading and mathematics 

curriculum-based measures. Journal of School Psychology, 47(2), 121-142. 

doi:10.1016/j.jsp.2008.12.001 

Guthrie, J.T., Hoa, L.W., Wigfield, A., Tonks, S.M., Humenick, N.M., & Littles, E. 

(2007). Reading motivation and reading comprehension growth in the later 

elementary years. Contemporary Educational Psychology, 32(3), 282–313. 

doi:10.1016/j.cedpsych.2006.05.004 

Guthrie, J.T., Wigfield, A., Metsala, J.L., & Cox, K.E. (1999). Motivational and 

cognitive predictors of text comprehension and reading amount. Scientific Studies 

of Reading, 3(3), 231–256. doi:10.1207/s1532799xssr0303_3 

Hart, B., & Risley, T. R. (1995). Meaningful differences in the everyday experience of 

young American children. Baltimore: P.H. Brookes. 

Haycock, K. (2001). Closing the achievement gap. Educational Leadership, 58(6), 6-11. 

Helms, J. E. (1990). Introduction: Review of racial identity terminology. In J. E. Helms 

(Ed.), Black and White racial identity: Theory, research and practice (pp. 3-8). 

New York, NY: Greenwood. 

Hemphill, F. C., & Vanneman, A. (2011). Achievement Gaps: How Hispanic and White 

Students in Public Schools Perform in Mathematics and Reading on the National 



93 
 

 
 

Assessment of Educational Progress. Statistical Analysis Report. NCES 2011-

459. National Center for Education Statistics. 

Henderson, R. D. (1975). School climate in white and black elementary schools: A 

comparative study. Urban Education, 9(4), 390-399. 

doi:10.1177/004208597594007 

Hernandez, D. J. (2011). Double jeopardy: How third-grade reading skills and poverty 

influence high school graduation. Annie E. Casey Foundation. Retrieved from 

http://www.aecf.org/resources/double-jeopardy/ 

Hintze, J. M., Callahan III, J. E., Matthews, W. J., S. Williams, S. A., & Tobin, K. G. 

(2002). Oral reading fluency and prediction of reading comprehension in African 

American and Caucasian elementary school children. School Psychology Review, 

31(4), 540-553. 

Hox, J. (2010). Multilevel analysis: Techniques and applications. New York: Routledge. 

Hu, L. T., & Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure 

analysis: Conventional criteria versus new alternatives. Structural Equation 

Modeling: A Multidisciplinary Journal, 6(1), 1-55. 

Hulslander, J., Olson, R. K., Willcutt, E. G., & Wadsworth, S. J. (2010). Longitudinal 

stability of reading-related skills and their prediction of reading development. 

Scientific Studies of Reading, 14(2), 111-136. 

“Income Eligibility Guidelines,” [79] Federal Registrar [no.43] (March 5, 2014), 12467-

12469.  

Jamieson, J. (1995). Measurement of change and the law of initial values: A computer 

simulation study. Educational and Psychological Measurement, 55(1), 38-46. 



94 
 

 
 

Jenkins, J. R., Graff, J. J., & Miglioretti, D. L. (2009). Estimating reading growth using 

intermittent CBM progress monitoring. Exceptional Children, 75(2), 151-163. 

Jeynes, W. H. (2015). A meta-analysis on the factors that best reduce the achievement 

gap. Education and Urban Society, 47(5), 523-554. 

Judson, E., & Hobson, A. (2015). Growth and achievement trends of Advanced 

Placement (AP) exams in American high schools. American Secondary 

Education, 43(2), 59-76. 

Juel, C. (1988). Learning to read and write: A longitudinal study of fifty-four children 

from first through fourth grade. Journal of Educational Psychology, 80(4), 437-

447. 

Joshi, R. M., Williams, K. A., & Wood, J. R. (1998). Predicting reading comprehension 

from listening comprehension: Is this the answer to the IQ debate. In C. Hulme & 

R. M. Joshi (Eds.), Reading and spelling: Development and disorders (pp. 319–

327). Mahwah, N.J: Lawrence Erlbaum Associates. 

Keller-Margulis, M. A., Clemens, N. H., Im, M. H., Kwok, O., & Booth, C. (2012). 

Curriculum-based measurement yearly growth rates: An examination of English 

language learners and native English speakers. Learning and Individual 

Differences, 22(6), 799-805. 

Kenny, D. A., Kaniskan, B., & McCoach, D. B. (2014). The performance of RMSEA in 

models with small degrees of freedom. Sociological Methods & Research, 44(3), 

485-507. doi:10.1177/0049124114543236 



95 
 

 
 

Kigel, R. M., McElvany, N., & Becker, M. (2015). Effects of immigrant background on 

text comprehension, vocabulary, and reading motivation: A longitudinal study. 

Learning and Instruction, 35. doi:10.1016/j.learninstruc.2014.10.001 

Klein, J. R., & Jimerson, S. R. (2005). Examining ethnic, gender, language, and 

socioeconomic bias in oral reading fluency scores among Caucasian and Hispanic 

Students. School Psychology Quarterly, 20(1), 23-50. 

doi:10.1521/scpq.20.1.23.64196 

Kozol, J. (2012). Savage inequalities: Children in America's schools. New York: 

Broadway Books. 

Kranzler, J. H., Brownell, M. T., & Miller, M. D. (1998). The construct validity of 

curriculum-based measurement of reading: An empirical test of a plausible rival 

hypothesis. Journal of School Psychology, 36(4), 399–415.  

Lervag, A., & Aukrust, V. G. (2010). Vocabulary knowledge is a critical determinant of 

the difference in reading comprehension growth between first and second 

language learners. Journal of Child Psychology and Psychiatry, 51(5), 612-620. 

Livingston, A., & Wirt, J. (2004). The Condition of Education 2004 in Brief (NCES 

2004–076). U.S. Department of Education, National Center for Education 

Statistics. Washington, DC: U.S. Government Printing Office. 

Madyun, N. I. D., & Lee, M. D. (2010). Neighborhood ethnic density as an explanation 

for the academic achievement of ethnic minority youth placed in neighborhood 

disadvantage. Berkeley Review of Education, 1(1). 

Magnuson, K. A., & Duncan, G. J. (2005). Can family socioeconomic resources account 

for racial and ethnic test score gaps? The Future of Children, 15(1), 35-54. 



96 
 

 
 

Mancilla-Martinez, J. M., Kieffer, M. J., Biancarosa, G., Christodoulou, J. A., & Snow, 

C. E. (2011). Investigating English reading comprehension growth in adolescent 

language minority learners: some insights from the simple view. Reading & 

Writing, 24(3), 339-354. doi:10.1007/s11145-009-9215-5 

Matsumura, L. C., Slater, S. C., & Crosson, A. (2008). Classroom climate, rigorous 

instruction and curriculum, and students’ interactions in urban middle schools. 

The Elementary School Journal, 108(4), 293–312. doi:10.1086/528973 

McCoach, B. D., O'Connell, A. A., Reis, S. M., & Levitt, H. A. (2006). Growing readers: 

A hierarchical linear model of children's reading growth during the first 2 years of 

school. Journal of Educational Psychology, 98(1), 14–28. 

McGee, R., Williams, S., Share, D. L., Anderson, J., & Silva, P. A. (1986). The 

relationship between specific reading retardation, general reading backwardness 

and behavioral problems in a large sample of Dunedin boys: A longitudinal study 

from five to eleven years. Journal of Child Psychology & Psychiatry & Allied 

Disciplines, 27(5), 597-610. doi: 10.1111/1469-7610.ep11904913 

McGeown, S. P., Duncan, L. G., Griffiths, Y. M., & Stothard, S. E. (2015). Exploring the 

relationship between adolescent's reading skills, reading motivation and reading 

habits. Reading and Writing: An Interdisciplinary Journal, 28(4), 545-569. 

McGuffey, C. W. (1982). Facilities. In H.J. Walbert (Ed.), Improving educational 

standards and productivity (pp. 237-288). Berkeley, CA: McCutchan. 

McGuffey, W. H. (1879). McGuffey's first eclectic reader, rev. ed. Cincinnati: Van 

Antwerp, Bragg, and Co. 



97 
 

 
 

McNeil, L. (2000). Contradictions of school reform: Educational costs of standardized 

testing. New York: Routledge. 

Mercer, S. H., & Keller‐Margulis, M. A. (2015). Consistency and magnitude of 

differences in reading curriculum-based measurement slopes in benchmark versus 

strategic monitoring. Psychology in the Schools, 52(3), 316-324. 

Mol, S. E., & Bus, A. G. (2011). To read or not to read: A meta-analysis of print exposure 

from infancy to early adulthood. Psychological Bulletin, 137(2), 267-296. 

Morgan, P. L., Farkas, G., Tufis, P. A., & Sperling, R. A. (2008). Are reading and behavior 

problems risk factors for each other? Journal of Learning Disabilities, 41(5), 417-

436. 

Morgan, P. L., & Fuchs, D. (2007). Is there a bidirectional relationship between children’s 

reading skills and reading motivation? Exceptional Children, 73(2), 165–183. 

National Center for Education Statistics. (2011). Common core of data: Public 

elementary/secondary school universe survey 2009–10 (Version 1a). Retrieved 

from http://nces.ed.gov/ccd/pubschuniv.asp 

National Center for Education Statistics. (2013). National Assessment of Educational 

Progress (NAEP), various years, 1992–2013 Mathematics and Reading 

Assessments. Retrieved from 

http://www.nationsreportcard.gov/reading_math_g12_2013/#/changes-in-gaps 

National Center on Educational Outcomes. (2003). Accountability for assessment results 

in the No Child Left Behind act: What it means for children with disabilities. 

Minneapolis, MN: University of Minnesota, National Center on Educational 



98 
 

 
 

Outcomes. Retrieved from 

http://education.umn.edu/NCEO/OnlinePubs/NCLBaccountability.html 

National Reading Panel. (2000). Teaching children to read: An evidence-based assessment 

of the scientific research literature on reading and its implications for reading 

instruction. Washington, DC: National Institute of Child Health and Human 

Development. 

Nelson, J. R., Benner, G. J., Lane, K., & Smith, B. W. (2004). Academic achievement of 

K-12 students with emotional and behavioral disorders. Exceptional Children, 

71(1), 59-73. 

Nese, J., Biancarosa, G., Anderson, D., Lai, C., Alonzo, J., & Tindal, G. (2012). Within-

year oral reading fluency with CBM: A comparison of models. Reading & 

Writing, 25(4), 887-915. doi:10.1007/s11145-011-9304-0 

Nese, J., Biancarosa, G., Cummings, K., Kennedy, P., Alonzo, J., & Tindal, G. (2013). In 

search of average growth: Describing within-year oral reading fluency growth 

across Grades 1–8. Journal of School Psychology, 51(5), 625-642. 

doi:10.1016/j.jsp.2013.05.006 

Oakhill, J., & Cain, K. (2007). Introduction to comprehension development. In K. Cain & 

J. Oakhill (Eds.), Children’s comprehension problems in oral and written 

language: A cognitive perspective (pp. 3–40). New York: Guilford Press. 

Olson, L. (2005). Benchmark assessments offer regular achievement. Education Week, 

25(13), 13-14.  

Orfield, G., Kucsera, J., & Siegel-Hawley, G. (2012). E pluribus... separation: Deepening 

double segregation for more students. Los Angeles, CA: Civil Rights Project. 



99 
 

 
 

Oslund, E., Clemens, N. H., Simmons, D. C., Smith, S. L., & Simmons, L. E. (2016). 

How vocabulary knowledge of middle-school students from low socioeconomic 

backgrounds influences comprehension processes and outcomes. Learning & 

Individual Differences, 45(1), 159-165. doi:10.1016/j.lindif.2015.11.013 

Paris, S. G., & Stahl, S. A. (2005). Children's reading comprehension and assessment. 

Mahwah, NJ: Routledge. 

Perfetti, C. A., Marron, M. A., and Foltz, P. W. (1996). Sources of comprehension and 

failure: Theoretical perspectives and case studies. In C. Cornoldi & J. Oakhill 

(Eds.), Reading comprehension difficulties: Processes and intervention (pp.137-

165). Mahwah, NJ: Erlbaum. 

Pfost, M., Hattie, J., Dörfler, T., & Artelt, C. (2014). Individual differences in reading 

development: A review of 25 years of empirical research on Matthew effects in 

reading. Review of Educational Research, 84(2), 203-244.  

Phelps, R. P. (2000). Estimating the cost of standardized student testing in the United 

States. Journal of Education Finance, 25(3), 343-380. 

Potter, H. (2013). Boosting achievement by pursuing diversity. Faces of Poverty, 70(8), 

38-43. 

Preacher, K. J. (2010). Latent growth curve models. In G. R. Hancock & R. O. Mueller 

(Eds.), The reviewer’s guide to quantitative methods in the social sciences (pp. 

185–198). New York: Taylor & Francis. 

Preacher, K. J., Wichman, A. L., MacCallum, R. C., & Briggs, N. E. (2008). Latent 

growth curve modeling. Los Angeles, CA: Sage. 



100 
 

 
 

Quinn, J. M., Wagner, R. K., Petscher, Y., & Lopez, D. (2015). Developmental relations 

between vocabulary knowledge and reading comprehension: A latent change 

score modeling study. Child Development, 86(1), 159-175. 

doi:10.1111/cdev.12292/abstract 

Rampey, B. D., Dion, G. S., & Donahue, P. L. (2009). NAEP 2008: Trends in Academic 

Progress. NCES 2009-479. National Center for Education Statistics. 

Reardon, S. (2011). The widening academic achievement gap between the rich and the 

poor: New evidence and possible explanations. In G. Duncan & R. Murnane 

(Eds.), Wither opportunity? Rising inequality, schools, and children’s life chances 

(pp. 91-116). New York: Russell Sage Foundation.  

Renaissance Learning. (2014). The foundation for STAR assessments. Wisconsin Rapids. 

Retrieved from http://doc.renlearn.com/KMNet/R003957507GG2170.pdf  

Reschly, A. L., Busch, T. W., Betts, J., Deno, S. L., & Long, J. D. (2009). Curriculum-

based measurement oral reading as an indicator of reading achievement: A meta-

analysis of the correlational evidence. Journal of School Psychology, 47(6), 427-

469. 

Rescorla, L., & Rosenthal, A. S. (2004). Growth in standardized ability and achievement 

test scores from 3rd to 10th grade. Journal of Educational Psychology, 96(1), 85-

96. 

Retelsdorf, J., Köller, O., & Möller, J. (2011). On the effects of motivation on reading 

performance growth in secondary school. Learning and Instruction, 21(4), 550–

559. doi:10.1016/j.learninstruc.2010.11.001 

http://doc.renlearn.com/KMNet/R003957507GG2170.pdf


101 
 

 
 

Rhee, M. (2011). MPP, "Accommodate Don't Discriminate,” www.huffingtonpost.com, 

May 24, 2011. 

Saven, J. L. (2015). Do dollars matter beyond demographics? District contributions to 

reading and mathematics growth for students with disabilities. (Doctoral 

dissertation, University of Oregon). http://hdl.handle.net/1794/19306 

Schiefele, U. (2009). Situational and individual interest. In K.R. Wentzel & A. Wigfield 

(Eds.), Handbook of motivation at school (pp. 197–222). New York: Routledge. 

Schumacker, R. E., & Lomax, R. G. (2004). A beginner’s guide to structural equation 

modeling. New Jersey: Lawrence Erlbaum Associates. 

Seigneuric, A., & Ehrlich, M. (2005). Contribution of working memory capacity to 

children's reading comprehension: A longitudinal investigation. Reading and 

Writing: An Interdisciplinary Journal, 18(7), 617-656. 

Shapiro, E., Keller, M., Lutz, J., Santoro, L., & Hintze, J. (2006). Curriculum-based 

measures and performance on state assessment and standardized tests: Reading 

and math performance in Pennsylvania. Journal of Psychoeducational 

Assessment, 24(1), 19-35.  

Shin, T., Davison, M. L., Long, J. D., Chan, C., & Heistad, D. (2013). Exploring gains in 

reading and mathematics achievement among regular and exceptional students 

using growth curve modeling. Learning and Individual Differences, 23, 92-100. 

Shin, J., Deno, S. L., & Espin, C. (2000). Technical adequacy of the maze task for 

curriculum-based measurement of reading growth. Journal of Special Education, 

34(3), 164. 



102 
 

 
 

Shinn, M. R., Good, R. H., III, Knutson, N., & Tilly, W. D., III. (1992). Curriculum-

based measurement of oral reading fluency: A confirmatory analysis of its 

relation to reading, School Psychology Review, 21(3), 459−479. 

Sirin, S. (2005). Socioeconomic status and academic achievement: A meta-analytic 

review of research. Review of Educational Research, 75(3), 417-453. 

Smiley, T. (2014). Fact sheet: Is the dropout problem real? Tavis Smiley Reports. 

Retrieved from http://www.pbs.org/wnet/tavissmiley/tsr/education-under-

arrest/fact-sheet-drop-out-rates-of-african-american-boys/ 

Smink, J., & Schargel, F. P. (2004). Helping students graduate: A strategic approach to 

dropout prevention. Larchmont, NY: Eye on Education. 

Sparks, R. R., Patton, J., & Murdoch, A. (2014). Early reading success and its 

relationship to reading achievement and reading volume: Replication of '10 years 

later'. Reading & Writing, 27(1), 189-211. doi: 10.1007/s11145-013-9439-2 

Stanovich, K. E. (1986). Matthew effects in reading: Some consequences of individual 

differences in the acquisition of literacy. Reading Research Quarterly, 21(4), 360-

407. 

Stipek, D., & Valentino, R. A. (2015). Early childhood memory and attention as 

predictors of academic growth trajectories. Journal of Educational Psychology, 

107(3), 771-788. 

Storch, S. A., & Whitehurst, G. J. (2002). Oral language and code-related precursors to 

reading: Evidence from a longitudinal structural model. Developmental 

Psychology, 38(6), 934–947. 



103 
 

 
 

Suggate, S. P. (2016). A meta-analysis of the long-term effects of phonemic awareness, 

phonics, fluency, and reading comprehension interventions. Journal of Learning 

Disabilities, 49(1), 77-96. 

Swanson, H. L., & Jerman, O. (2007). The influence of working memory on reading 

growth in subgroups of children with reading disabilities. Journal of Experimental 

Child Psychology, 96(4), 249-283. doi:10.1016/j.jecp.2006.12.004 

Tighe, E. L., & Schatschneider, C. (2014). A quantile regression approach to 

understanding the relations among morphological awareness, vocabulary, and 

reading comprehension in adult basic education students. Journal of Learning 

Disabilities, 47(5), 1-13. doi: 10.1177/0022219414556771 

Tilstra, J., McMaster, K., Van den Broek, P., Kendeou, P., & Rapp, D. (2009). Simple but 

complex: Components of the simple view of reading across grade levels. Journal 

of Research in Reading, 32(4), 383–401. doi:10.1111/j.1467-9817.2009.01401.x 

Tindal, G. (2013). Curriculum-based measurement: A brief history of nearly everything 

from the 1970s to the present. ISRN Education, 2013, 1–29.  

Uline, C., & Tschannen-Moran, M. (2008). The walls speak: The interplay of quality 

facilities, school climate, and student achievement. Journal of Educational 

Administration, 46(1), 55-73. doi: 10.1108/09578230810849817 

U.S. Census Bureau. (2014). American factfinder.  Retrieved from 

http://factfinder2.census.gov 

U.S. Department of Education. (2015). Institute of Education Sciences, National Center 

for Education Statistics, National Assessment of Educational Progress (NAEP), 

various years, 1992–2013 Mathematics and Reading Assessments. 



104 
 

 
 

Vu, P. (2008). Do state tests make the grade? Pew Research Center Publications, January 

17, 2008. Retrieved from http://pewresearch.org/pubs/696/do-state-tests-make-

the-grade 

Wayman, M. M., Wallace, T., Wiley, H. I., Ticha, R., & Espin, C. A. (2007). Literature 

synthesis on curriculum-based measurement in reading. Journal of Special 

Education, 41(2), 85–120. 

Wei, T., Liu, X., & Barnard-Brak, L. (2015). Gender differences in mathematics and 

reading trajectories among children from kindergarten to eighth grade. Research 

in Education, 93, 77-89. doi:10.7227/RIE.0015 

White, K. (1982). The relation between socioeconomic status and academic achievement. 

Psychological Bulletin, 91(3), 461-481. 

Wigfield, A., & Guthrie, J.T. (1997). Relations of children’s motivation for reading to the 

amount and breadth of their reading. Journal of Educational Psychology, 89(3), 

420–432. doi:10.1037/0022-0663.89.3.420 

Wyner, J. S., Bridgeland, J. M., & Diiulio, J. J. (2007). Achievement rap: How America 

is failing millions of high-achieving students from low-income families. Jack 

Kent Cooke Foundation. Available at http://www.civicenterprises.net/pdfs/jkc.pdf 

Yeo, S., Fearrington, J., & Christ, T. J. (2011). An investigation of gender, income, and 

special education status bias on curriculum-based measurement slope in reading. 

School Psychology Quarterly, 26(2), 119-130. 

Yoes, M. (1999). Linking the STAR and DRP reading test scales. (Technical report 

submitted to Touchstone Applied Science Associates and Renaissance Learning, 

Inc.). 



105 
 

 
 

 

 

 

 

 

 

 

APPENDICES 



106 
 

 
 

APPENDIX A: IRB APPROVAL 

 



107 
 

 
 

APPENDIX B: IRB ADDENDUM APPROVAL 

 


