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Abstract

The Effect of Grade Retention on Academic and Social-behavioral

Outcomes for Students with Disabilities in Elementary Grades

Man Yang, Ph.D.

The University of Texas at Austin, 2018

Supervisor: North A. Cooc

Abstract: There is a lack of research examining the rates and effect of grade
retention, a widely used intervention at schools, among students with disabilities. The
existing research evidence of retention effects among students without disabilities remains
inconclusive, which might result from the differences in analytical methodologies, sample
selections and measurement errors. The purpose of the present study was to examine the
retention rates, academic and behavioral trajectories of retained versus promoted students
with disabilities, and the effect of grade retention for students with disabilities using the
nationally representative Special Education Elementary Longitudinal Study (SEELS)
dataset. Hierarchical linear modeling (HLM) was conducted to investigate the trajectories
of being retained at three different time points (kindergarten, first and second grade) on
later academic and social development trajectories among students with disabilities (N =
13,176). Propensity score matching (PSM) was used to infer causal inferences by creating
two equivalent groups matched on a set of baseline measures. Results indicated that

retention rates for students with disabilities are much higher than that for students without
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disabilities reported in previous studies. In addition, retention rates differ, albeit slightly,
by student demographic characteristics such as race, gender, EL status, family income and
disability types. Retained students with disabilities do not differ significantly from their
promoted peers in terms of academic and behavioral trajectories with an exception of
mathematics at kindergarten. The analysis of propensity score matching indicated that there
is no effect of grade retention on reading performances but retention results in significant

worse math performances for students with disabilities.
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CHAPTER 1: INTRODUCTION

The National Center for Education Statistics (2009) estimated that, between 1996
and 2007, between 9% to 11% of students in kindergarten through grade 8 had been
retained at least once. Grade retention is widely used in schools for students who fail to
meet grade-level expectations (Range, Dougan, & Pijanowski, 2011). Other reasons for
grade retention include a lack of social maturity, failure to meet criteria for promotion,
and frequent unexcused absences (Bowman, 2005). A question that has been frequently
asked by researchers is whether retaining students who failed to meet grade level
standard is correct and wise, and does retention benefit all students in terms of their
academic and behavioral development? Considering high stakes testing and greater
pressure put on school districts to ensure all students, including students with disabilities,
are making enough progress to meet grade level standards, grade retention has become a
controversial topic faced by schools and teachers (Larsen & Akmal, 2007; Scott, 2011).
The school accountability system and the desire to raise academic standards has made
grade retention a seemingly remedial strategy for school practice and teachers often times
choose to retain children without a solid understanding of its effects, especially when
retention was used among students with disabilities (Renaud, 2013). Grade retention is
also a costly intervention, for example, in the 2010 to 2011 school year, Texas state spent
approximately $7.2 billion for an extra year of schooling for a total of 826,367 children
retained in grades kindergarten through twelfth grade which accounts for 16.6% of all

school aged students in Texas (Texas Education Agency, 2012).
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Studies have found the number of students retained varies by states, years and
grade levels (Hauser, Frederick, & Andrew, 2006; Warren, Hoffman, & Andrew, 2014;
Warren & Saliba, 2012). There are also substantial differences in rates of grade retention
by student subgroups defined by gender, race, parental education and family
socioeconomic status and rates are higher among boys, minorities, those who have
mother with lower education degrees and those who are from poor families (Warren et
al., 2014).

Despite the wide heterogeneity in grade retention among students, little is known
about the retention rates of students with disabilities, a population perhaps most at risk of
repeating grades. Currently nearly 13 % of the school-aged population receives special
education services under the Individuals with Disabilities Education Act (2004). Studies
on grade retention indicate that lower academic achievement and greater behavior
problems are strong predictors of grade retention among students without disabilities
(Willson & Hughes, 2006; Winsler et al., 2012). The majority of students with disabilities
perform well below grade levels, showing little improvement in national assessment on
reading and math achievement. For instance, the National Assessment of Educational
Progress (NAEP) shows that only 32% of fourth graders with disabilities score at or
above a basic level on reading, compared with 73% of students without disabilities; and
31% of eighth graders with disabilities scored at or above basic levels on math, compared
with 75% of students without disabilities (NAEP, 2017). Therefore, it is within our

reasonable belief that students with disabilities may be at higher risk of being retained
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although very little information has been given to report retention rates on this particular
student population. Studies also suggest that grade retention may benefit students who are
excessively absent during the school year. Thus, for students with disabilities, who are
more likely to miss school, retention may have a positive effect (Jimerson & Renshaw,
2012). Taken together, given that students with disabilities are more vulnerable to
educational inequality and retention has been used as a remedial strategy by schools
especially for students who are not meeting grade level expectations, it is imperative to
get a better idea of how many students with disabilities were retained and whether
retention help improve their educational outcomes.

Information about how many within this population are retained each year and
whether there is an impact of retention on their educational outcomes is scant. Lorence
and Dworkin (2006) investigated grade retention in Texas using data from the Texas
Education Agency (TEA) and reported that the retention of students with disabilities is
higher than that for students without disabilities, except for Black students. A more recent
study by Tingle, Schoeneberger and Algozzine (2012) investigated a southeastern
regional dataset from two consecutive academic years and they concluded that the
majority of the retained students were boys, minorities, students with disabilities, and
English language learners. About 5.4% of students with disabilities were retained,
whereas the retention rate for students without disabilities was 2.3%. These are the only
two studies that have directly examined the distribution of grade retention by special

education status. However, both studies have limitations in that they used regional data
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and reported retention rates among students with disabilities as a whole without further
disaggregating on along other student characteristics for this population. Therefore, we
know little about the retention rates among students with disabilities on a national level
and whether the retention rates in this particular group of students differ by student
demographic characteristics. Such information could better inform retention policies and
interventions to improve long-term outcomes for students with disabilities.

There is also little information on grade retention effects on academic and
behavioral outcomes for students with disabilities. Previous research examining grade
retention effect on student academic outcomes among general education populations have
produced mixed effects for retained students when compared to promoted peers (e.g.,
Chen, Hughes, & Kwok, 2014; Hong & Raudenbush, 2005; Shane R Jimerson, 1999;
Lorence & Dworkin, 2006; Moser, West, & Hughes, 2012; Walters & Borgers, 1995). It
is also unclear whether grade retention may be detrimental to the social and emotional
development of students with disabilities, a population that is the focus of this study (e.g.,
Tingle, Schoeneberger, & Algozzine, 2012; Yamamoto & Byrnes, 1987). Some previous
research show students make gains by the end of the first year after being retained and
these gains may continue to the second year (Peterson, DeGracie, & Ayabe, 1987;
Walters & Borges, 1995). Retention may also improve peer relationships in that an extra
year may provide more opportunities to be familiar with routine activities and make
friends (Gleason, Kwok, & Hughes, 2007; Wu, West, & Hughes, 2010). Critics of

retention argue that retained children are deprived of opportunities to engage in age-
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appropriate cognitive and social activities that can hinder the development of academic
interests, self-regulation, and interpersonal skills (Morrison, Griffith, & Alberts, 1997).
For instance, researchers have found that retention negatively affects self-esteem because
students often times view retention as a penalty (Brophy, 1983; Cochan & Qadir, 2004).
Students who are retained are also less likely to graduate from high school than their
promoted peers (Stearns, Moller, Blau, & Potochnick, 2007). In the long-term, there is
evidence that students with a history of retention have higher chances of being
unemployed or committing a crime (Venable, 2015). Whether these trends are consistent
for students with disabilities have not been examined.

In addition to debates about whether retention is beneficial, previous studies have
also found mixed evidence regarding when retention should occur, or whether the timing
of retention makes a difference. For instance, some researchers argue that the benefit of
grade retention is most valuable in cases of child immaturity and excessive absences. In
these cases, children with slower developmental trajectories are in need of more time to
develop skills necessary to proceed to the next grade level (Dougan & Pjanowaski, 2011;
Jimerson & Renshaw, 2012; Hong & Yu, 2008). Retention is also found to be more
effective for young children in early primary grades to prevent learning challenges from
becoming more severe later on (L. A. Shepard & Smith, 1989). An exception is academic
redshirting, where students are purposely delayed kindergarten entry to prepare for

school, there is less evidence of benefits for young children (Graue & DiPerna, 2000;



Martin, 2009). However, for students with disabilities who have greater academic and
social challenges, early grade retention may be effective.

Taken together, previous research on grade retention suggests that the retention
trend varies across different student populations, and the impact of retention on academic
and social outcomes is mixed. More importantly, there is a large gap in the literature on
students with disabilities. Research that examines grade retention rates and its effect on
students with disabilities has the potential to inform school policies aimed at raising
achievement for all students. In addition, this result can inform budget decisions given
that retention is a costly intervention for schools (Bowman, 2005). Therefore, a more
thorough understanding of grade retention effects on students with disabilities is critical
to justify the delayed educational opportunities associated with retaining students with
disabilities to produce better academic and social outcomes.

This study is one of the first to examine grade retention among students with
disabilities. Using nationally representative data from the Special Education Elementary
Longitudinal Study (SEELS), I addressed the following three research questions: (1)
What is the grade retention rate for students with disabilities overall and by student
demographic characteristics in elementary school from kindergarten to fifth grade? (2)
What are the academic and social-behavioral trajectories of students retained from
kindergarten to second grade? (3) Does the grade of retention make a difference on

academic achievement for students with disabilities?



CHAPTER 2: REVIEW OF THE LITERATURE

GRADE RETENTION THEORIES

Grade retention is defined as repeating a grade or spending an extra year of
schooling completing the same grade level (Bowman, 2005). The primary reason for
retaining students is the failure to grow academically or socially (Venable, 2015). A lack
of maturation or the failure to meet grade-level expectations are the two driving forces
behind a student needing to repeat a grade. There are several opposing theories that were
used by prior researchers to support or against the use of retention when maturity is the
primary focus. Scholars draw from social comparison theory (Festinger, 1954) to
advocate for the use of grade retention. Social comparison theory states that “people tend
to move into groups which, in their judgment, hold opinions that agree with their own
and whose abilities are near their own” (Festinger, 1954, p.136). Placing students in a
context where his classmates and himself are at similar or the same level of maturity
creates more opportunities to learn and thrive. This theory is in accordance with the
nativist view in that maturity is the basis to determine whether a child is ready for school.
Therefore, retention provides students with more exposure to academic content and to
become more knowledgeable and competent in peer relationships (Plummer & Graziano,
1987). In line with this thinking, teachers and parents who support the use of retention
believe that young children who fail to reach the academic or behavioral norms of

schools need more time to mature before moving to the next grade (Smith & Shepard,



1988). They argue that the consequence of promoting children before they are ready is
they may fail academically and socially in the long term. On the other hand, labeling
theory opposes the idea of grade retention because of the potentially detrimental effect on
children’s development, particularly on self-esteem and self-perceived competence
(Becker, 1963; Lemert, 1967). The negative label associated with grade retention might
result in a rejection of the retained children by their peers or teachers (Pagani, Tremblay,
Vitaro, Boulerice, & McDuff, 2001). Moreover, opponents of retention also argue that
the idea of repeating a grade ignores the interactive effects of environmental influences
on human development (Morrison, Griffith, & Alberts, 1997). They argue that placing
children in age-inappropriate settings might prevent them from growing cognitively and
socially, while simultaneously depriving them of opportunities to engage with peers their
age. Similarly, the interactionists believe children’s readiness relies not only on their
learning skills but also depends on the capacity of schools to meet children’s needs
(Meisels, 2002). Considering the controversial and critical role that grade retention plays
in student learning, it is vitally important to understand how many students are retained
annually, who those retained students are and how retained students perform.

Given grade retention is underpinned by those theories related to child
development and how a child is deemed to fit with his or her cohort seems to be the focal
point of the argument, both social comparison theory, nativist view, labeling theory and
interactionists view are potentially relevant to decisions of retaining or promoting

students with disabilities (Martin, 2009). The labeling theory can be seen as a basis for
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grade promotion because students with disabilities were pushing into the “normal” range
addressed by the school without being placed on labels that may result in negative
consequences to their development. From the perspectives of interactionists, grade
retention should also be avoided because “there is a great range of normal variation in
development that can be accommodated by the school” (Martin, 2009, p.4). On the
contrary, social comparison theory and nativist view can be seen as the basis to retain a
child with disabilities if they do not fit with the environment resulting from immaturity or
school failure. For students with disabilities, the driving force of the decision between
grade retention and promotion lies within how grade retention affect student outcomes
when the targeted student population generally performs at a lower academic level and
encounter more social-behavioral challenges. The present study is the first to shed light
upon which of the two theories is more pertinent to grade retention and its effect on

academic and social-behavioral development for students with disabilities.

TRENDS IN GRADE RETENTION RATES AND MEASUREMENT

Grade retention is widely used in public schools as a remedial intervention in
response to states’ accountability systems. The relationship between grade retention and
academic achievement, social skills, and high school completion has been the subject of
numerous empirical studies over the last couple of decades (e.g., Chen, Hughes, & Kwok,
2014; Jimerson, 1999; Hong & Yu, 2008; Moser et al., 2012; Walters & Borgers, 1995;

Wu, West, & Hughes, 2008). The majority of the existing studies tend to report retention
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rates among all students as a whole and report disaggregated rates by student demographic
characteristics such as gender, race and family income. Nevertheless, there is surprisingly
little information about how many students with disabilities repeated grades overall and
what the demographics of those retained students with disabilities are across the nation.
Further, there is no current systematic way to quantify grade retention rates. Existing
measures of retention rates on state and national level suffer from the use of outdated data,
a lack of direct measurement about individual retention status, and data sampling biases.
Studies that use indirect measurement of retention such as proxies indicate retention rates
differ by state, academic year, grade level, gender, student race, and family income levels.
For example, retention rates are higher among early primary (K-2) and high school grades
than other grades. At the national level, retention rates have declined from 1994 (2.7%) to
2010 (1.5%) using the 1995-2010 Current Population Survey (CPS) data (Warren,
Hoffman, & Andrew, 2014). If disaggregated by state, states such as Texas and Alabama
had higher retention rates than the national rate, whereas other states such as Oregon and
Arizona had lower retention rates (Warren & Saliba, 2012).

The most recent national data from the National Center for Education Statistics
(NCES) on annual grade retention rate dates back to 2009. According to this report, the
retention rates for students from kindergarten through grade 8 has remained between 9 to
11% between 1996 and 2007. The report shows retention rates differ by student
characteristics, such as gender, race, family socioeconomic status, and maternal education

level. For instance, about 12% of male students had been retained for at least one year,
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compared with 8% of female students; 23% of students from poor families had been
retained at least once, compared with 11% of students from near-poor families and 5% of
students from non-poor families; 20% of students whose mothers had less than a high
school diploma had been retained for at least one year, compared with 3% of students
whose mothers’ highest level of education was a bachelor’s degree or graduate school; and,
16% of Black students and 11% of Hispanic students had been retained at least once,
compared with 8% of their White peers (NCES, 2009). But nowhere in the report are
retention rates among students with disabilities mentioned, another student characteristic
that marks a particular population who are more likely to be retained considering their
lower achievement and who are more vulnerable to education equity.

The 2013 to 2014 Civil Rights Data Collection (CRDC) is by far the most recent
national database that captures retention information from all of the nation’s public schools.
The report shed some light on retention rates of students with disabilities. According to the
national estimations, about 19% of retained kindergarteners are students with disabilities;
the percentage goes down about three to four percentage points as grade level increases.
By fifth grade, about 17% of retained students are students with disabilities. Retention rates
were also reported to vary by student race. For instance, about 46% of retained
kindergarteners are white, followed by 25% Hispanic and 21% Black. By second grade,
about 35% of retained students are Hispanic, followed by 31% Black and 29% white. More
Black students were retained starting from third to fifth grade. However, given the nature

of the dataset, it does not separately report retention rates among students with and without
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disabilities, nor does it further investigate retention rates among students with disabilities
by student background characteristics. Hence, there’s little information available to
compare whether students with disabilities are at higher risk of being retained as opposed
to their typically developing peers.

Previous researchers have used different measures to quantify retention rates, such
as using proxies for retention based on the distribution of students’ grades of enrollment
conditional to their ages (e.g., Bianchi, 1984; Frederick & Hauser, 2008; Heubert &
Hauser, 1999). The proxies define students as retained if they are enrolled below the modal
grade for their age. For instance, if 7% of 8-year-olds were enrolled below their modal
grade (third grade) in the fall of a given year, and 8% of 7-year-olds were enrolled below
their modal grade (second grade) in the fall of the previous year, then one could infer a 1%
second-grade retention rate at the end of the given year. Using this proxy, Hauser and
colleagues (2006) examined grade retention rates with the October school enrollment
supplement to the Current Population Survey (CPS) from 1996 to 2003. The CPS school
enrollment data come from a nationally representative sample of the civilian non-
institutional population each October over an extended period of time.

Similar to the NCES (2009) report, Hauser and colleagues (2006) also found
retention rates differ by grade levels, gender, race and family income levels. About 4.5%
of kindergarteners were retained and in first grade, about 7% of students were retained.
The rates decreased by about 67% in second grade when 2.3% of students were retained.

The rates then hover between one and two percent until eighth grade with an exception of
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seventh grade when the rate was about 2.3%. Ninth graders had the highest retention rates
at 3.1%, which is still less than half of the retention rate for first graders. In tenth and
eleventh grades, the rates dropped back to around 2%. Retention rates were also found to
be fairly consistent across time. For instance, the retention rates between 1996 to 2003 were
between 2.3% to 3%. Males had greater retention rates than females; about 2.8% of boys
were retained in 1997, whereas less than 2% of girls were retained in the same year. Blacks
had the highest retention rates (3.8%) in 1996, compared to Hispanics (3.3%) and of Whites
(1.8%) and other races. Students from the lowest income families had the highest retention
rates across years. About 10% of kindergarteners from the lowest income families were
retained, compared with 4% of their peers from the highest income level families. The gap
persisted until eleventh grade when 4% of students from the lowest income families were
retained as opposed to 1% of their peers from the highest income level families. However,
the retention rates by grade level, gender and family income reported by Hauser and
colleagues are much lower than that reported by the NCES (2009). Possible reasons to
explain the discrepancies include the use of different dataset, different span of years, and
different methods to calculate retention rates. For instance, NCES report used the National
Household Education Survey Program (NHES) from 1996 to 2007 and retention
information was collected from parent questionnaires.
Another method used to calculate retention rate was described by Warren and

Saliba (2012). In their study, they used information about enrollments and population size

to calculate national and state-level retention rates from academic years 2002 to 2009
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using NCES’s Common Core of Data (CCD). For example, the retention rate for first
grade can be determined using three pieces of information: first grade enrollments in two
consecutive years and the number of first-time first graders in the second year.
Accordingly, the retention rate for second grade can be calculated using second grade
enrollment, first grade retention rate, and first grade enrollment. If there are 1,111 first
graders enrolled in Fall of year X and among them 1,000 are first-time first graders, the
retention rate for first grade could be produced using [(1,111-1,000)/1,111] * 100 = 10%.
Using the first-grade retention rate, if there are 1,020 students enrolled in the fall of year
X, the second-grade retention rate could be retrieved by [1,020 — (1-10%)*1,111]/1,020 *
100 = 2%. Using this approach, the authors calculated the retention rates for first through
eighth grade from 2002-2003 and through 2008-2009 for the entire nation. They found
retention rates were the highest in first grade (3.5%) and that retention rates decline
slightly across grade levels. They also compared retention rate by grade level for all
states. For example, at the end of the 2008-2009 academic year, the national retention
rate was about 3.5%, lower than that in Tennessee (3.8%), New York (4.6%), Florida
(5%) and Texas (4.8%). In contrast, states like Oregon (1.5%), Washington (1.8%) and
Michigan (3.3%) had lower than national average retention rates. Apart from national and
state-level retention rates, Warren and colleagues (2014) also examined the retention
rates using the method disaggregated by grade level, gender, race and family income
levels using CPS data from 1995 to 2010. Their results regarding the percentages

associated with the aforementioned student characteristics are in consistent with what
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Hauser and colleagues (2005) found in their study that retention rates are higher among
early primary grades such as kindergarten through second grade, males are having higher
rates than that of females, minority students were retained more than their white peers,
and more students from poor families were retained. With the discussion on the different
ways to quantify retention rates, it is clear that in order to get more accurate estimate on
how many students are retained as well as by student demographic characteristics, more
recent data collected at national level with individual level information on retention is
necessary.

Regardless of the differences in methods used to calculate retention rates, what is
still overlooked in previous studies are students with disabilities. In one of the few studies
to include this population, McLeskey and Grizzle (1992) investigated the grade retention
rate in Indiana during the 1987-1988 school year using the data for students with learning
disabilities in the state. They found 58% of the students with learning disabilities were
retained, which is almost twice as many as students without disabilities. Among students
with learning disabilities, those who were retained were referred for special education
one year later than their promoted peers. In addition, in deciding whether to retain a
student with a learning disability, they found the absolute achievement level of the
student largely outweighs the difference between his or her expected and actual
achievement level. Tingle, Schoeneberger and Algozzine (2012) also analyzed data on

students with disabilities from a large school district located in the southeastern region
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and reported about 5.4% of students with disabilities were retained compared with an
overall retention rate of about 2.3% for students without disabilities.

These two studies serve as the only source of information on the grade retention
rate for students with disabilities and both have several limitations. The data used in the
first study is from only one state and focused exclusively on students with learning
disabilities. In addition, the first study (McLeskey and Grizzle, 1992) was conducted before
major educational reform such as NCLB and IDEA were implemented, which largely
compromises relevance of its results. Similarly, the second study only used regional data
and may not be nationally representative. Taken together, due to the large variations
existing in the use of data sources, methods used to calculate retention rates, focus on
different student populations, and time of the publications, the retention rates reported by
the previous studies and reports are unsurprisingly varying in a wide range. More attention
should be directed to the exploration of grade retention rates among students with
disabilities using nationally representative data and including and disaggregating for more
disability types. What also remains missing from both studies is the investigation of the
impact of retention on students with disabilities in terms of their academic and social

outcomes, which is addressed in the current study.

GRADE RETENTION AND STUDENTS WITH DISABILITIES

The concern with grade retention is how it may affect student academic and

behavioral achievement. Studies on the general education population have been well
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documented but the results are inconsistent. There is also little information on how grade
retention affects students with disabilities, a student population perhaps most at risk for
repeating grades given students with disabilities are more likely to struggle academically
and socially. Mantzicopoulos (1997) investigated 40 children with attention problems to
examine whether pre-elementary retention results in positive long-term academic
outcomes. The results fail to support the use of early retention for children with academic
or behavioral difficulties as retained children’s ratings on reading and behavioral
dimensions declined, whereas their promoted peers’ ratings increased over time. However,
their findings found no consistent differences between the two groups in terms of math
achievement, indicating retention effects may differ by subject areas. Additionally, the
study had a small sample size and there was no statistical control and adjustment of the two
comparison groups regarding student background or prior achievement, which may result
in an inaccurate estimate of the retention effect. This study is the only one that has linked
grade retention to outcomes for students with disabilities.

Although there are very few studies examining the effects of grade retention on
students with disabilities, the existing literature on students without disabilities point to
potential hypotheses. Previous studies show that grade retention may benefit students who
are excessively absent during the school year. For students with disabilities who are more
likely to miss schools because of their disabilities, retention may be a promising strategy
for them to catch up academically. In addition to excessive absence, retention was also

found to most likely to benefit students who need more support in their academic career or
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who are lacking necessary learning related skills such as attention, behavioral and
emotional self-regulation, and social skills (e.g., Chen et al., 2014; Hong & Raudenbush,
2005; Renaud, 2013). Students with disabilities could fall within this group considering the
challenges they are facing at school that come from both their disabilities and the
instruction they receive.

For the remainder of the chapter, studies of grade retention effect on student
academic and behavioral outcomes among the general education population are reviewed.
Because of the differences in data source (i.e., national or district data, school or student
level data), sample of participants (i.e., grade level, particular student population), research
design (i.e., longitudinal or cross-sectional, observational or experimental), analytical
methods (i.e., PSM or other) and types of outcomes (i.e., short- versus long-term, academic
versus behavioral), it is not surprising that study findings regarding the retention effect
differ. Nevertheless, the review of existing studies that focus on grade retention among
students without disabilities could help inform the current study of the appropriate study
design and reliable analytical methodology in order to produce an accurate estimate of the
grade retention effect on academic and social or emotional outcomes for students with
disabilities. The following sections start with a discussion of methodological issues in some
of the previous studies. Next, I review studies that examined impacts of retention on
academic outcomes followed by social or emotional findings and within academic and

social outcomes.
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REVIEW OF THE IMPACT OF GRADE RETENTION

Methodological Issues

Methodological and design quality of studies are believed to have direct impacts on
observed effects (Allen, Chen, Willson, & Hughes, 2009). A major limitation with some
of the earlier studies of grade retention is an inability to make causal inferences about
effects of retention because these studies did not employ a randomized experimental design
(Campbell & Stanley, 1966). However, in the case of grade retention it is neither feasible
nor ethical to conduct a randomized trial. In the absence of random assignments (i.e., to a
retention versus promotion condition), researchers mainly reply on two types of methods
to control for pretreatment differences: one is the equating method to select a comparable
group of low-achieving but promoted students to compared to retained students and the
other method is to use statistical controls. The first method primarily relies on the fact that
the two groups do not differ significantly on pre-assignment measure(s). However, this
design does not guarantee the two groups are fully equivalent on the measured variables
and it is also possible that the two groups are not equal on other unassessed attributes that
are related to outcomes (Heinsman & Shadish, 1996). To compensate for the limitations in
the first method, statistical control helps account for the potential selection bias and can
produce better estimate of the effect of retention. As Moser and colleagues (2012) noted,
“studies that do a better job of controlling from student characteristics associated with

selection into the retention are less likely to find that grade retention has a negative effect

19



on achievement” (p.603). Failing to account for non-random differences between retained
and promoted peers will likely lead to biased estimates of the retention effect on student
outcomes. Hence, in order to accurately examine the effects of grade retention on student
performance, statistical models need to take into account observed and unobserved factors
associated with student performance and whether students are retained or promoted.

One statistical control method that has been widely used is propensity score
matching (PSM). Propensity score analysis offers important benefits over the previously
used equating method in that it substantially reduces selection bias if properly used
(Rosenbaum, 2002; Rosenbaum & Rubin, 1983). Propensity scores are the estimated
probabilities of being assigned to the treatment group, in other words the retained group
and PSM is a technique used to equate the promoted and retained groups on the basis of

pretreatment variables.

Retention Effect on Academic Outcomes

Scholars have yet to reach an agreement on the findings that relate to the effect of
retention on student academic outcomes given the mixed evidences presented in prior
studies. This may be a result of whether a rigorous study design was applied by using
statistical controls to account for pretreatment differences among participants. Positive
evidences of grade retention effect have been identified in more recent methodologically
rigorous studies. In a study where the causal effect of grade retention on high school

completion in Chicago was assessed using regression discontinuity (RDD), the authors
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concluded retaining low-achieving sixth or old eighth grade students had no impact on their
high school completion but retention substantially increases the probability of dropping out
among young eighth graders (Jacob & Lefgren, 2009). This finding further suggested the
effect of grade retention effect on later outcomes may depend on the grade and achievement
level of students (Dawson, 1998; Isenhart & Bechard, 1987). Positive retention effect was
also identified in studies that use PSM. Propensity score-based adjustment methods
identify control units that can be matched with the treated units on the estimated propensity
scores so that the unbiased estimates of the treatment effects can be produced. Researchers
believe it is possible for PSM to remove baseline differences between the treatment and
control groups if important variables related to both treatment selection and outcome were
identified. In such case, balance on baseline levels of each measure variables could be
achieved with the proper use of PSM. Wu and colleagues (2008) found that retained
children at first grade produced different growth rates in reading and math. In addition,
they also found a slower increase in academic achievement in a short-term period defined
as the first two Waves which covers from approximately 0.5 year before retention to 0.5
year after retention. However, the retained children produced a faster growth rate of reading
than their promoted peers in the long-term period defined as the latter three Waves which
covers from roughly 0.5 year after retention to 2.5 years after retention. More interestingly,
the study also identified moderators of the retention effect, such as home-school
relationship and children’s externalizing problems. Children with lower levels of

externalizing behaviors benefited more from promotion than retention in the short term,
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whereas children without strong parent involvement in their education had greater short-
term academic benefit resulting from retention versus promotion. Short-term positive
effects were also documented in Moser and colleagues’ study (2012) in which they
investigated retention effects on first graders by examining their growth trajectories in math
and reading performances up until fifth grade. The authors identified a 1-year boost in
achievement among retained children but this initial advantage was fully dissipated by the
end of elementary school. Moreover, they also concluded that early grade retention can
protect children from being retained later on but it does not decrease the probability of
retained children being placed in special education. In fact, both retained and promoted
children did not differ in their probabilities of being referred for special education.
Besides recent rigorous studies in which positive retention effects were found,
earlier studies that did not statistically control for possible pretreatment differences also
found positive retention effect. For instance, Rust and Wallace (1993) found students made
significant academic gains over the year they were retained, although the gains plateaued
during later years. Jimerson and colleagues (1997) concluded children retained once in
kindergarten through third grade experienced academic gains in math compared to the
control group consisted of randomly selected subjects who were promoted. It was also
during the retention year that the retained students made significantly higher academic
gains than their promoted counterparts that continued through the second year (Peterson,
DeGracie, & Ayabe, 1987). Kerzner (1982) also documented the benefits of grade retention

among students from grades 1-5 who had been retained once and found students’ test scores
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increased significantly during the retention year. She further suggested that retention may
be beneficial for students at lower grades and that an advantage could possibly be sustained
till fifth grade. It should be noted that the studies that tend to find positive retention effects
primarily focus more on the short-term or temporal academic outcomes among students in
the early grades.

Conversely, negative effects of retention have also been documented in rigorous
studies using PSM. Hong and Raudenbush (2005) analyzed data from the Early Childhood
Longitudinal Study Kindergarten cohort (ECLS-K) using multilevel propensity score
stratification and found significant average negative effect of repeating kindergarten on
children’s cognitive growth in reading and math. In addition, retained children were found
to lose an average of two-thirds of a standard deviation in each subject area, indicating they
would have learned more had they been promoted. The authors concluded that kindergarten
retention in general might prevent children from learning adequately, except for those who
were at risk for academic failure and most likely need to be retained because very few
promoted children were matched with those highest-risk children. Similar findings were
also presented in another study (Hong & Raudenbush, 2006) using the same dataset in
which children who were retained learned less on average than did similar children who
were promoted. Earlier studies with statistical control over pretreatment differences also
identified negative effects associated with retention. For instance, Reynold (1992)
investigated the effect of retention using data from children in Chicago tracked by a

longitudinal study and he found retention had substantially negative effects on achievement
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in reading and math. The finding is in contrast with what Jacobs and Lefgren (2004) found
in their study although they used the same dataset. The reason may lie within the policy
context of the two studies. Reynold’s study was conducted prior to the implementation of
standards-based accountability practices in Chicago Public Schools in the 1996 to 1997
year. According to Jacob and Lefgren (2005), school districts provided additional resources
to meet the needs of retained students so that they could catch up with their peers after
accountability practices were implemented. Therefore, the difference of policy contexts as
well as who were may have contributed to the difference in findings of retention effects in
the two studies (Allen et al., 2009).

Although less convincing, studies with less rigorous statistical design also
identified negative retention effect on student academic outcomes. Using a group of low-
achieving students who narrowly met the promotional cutoff, Roderick and Nagaoka
(2005) examined the progress of students for 2 years after they were retained in Chicago.
They concluded that students who were retained continued to struggle and faced increased
probability of being placed in special education. However, retention produced different
effect on student achievement at different grade level. Specifically, no evidence was found
to associate retention with greater achievement growth among third graders whereas
retention was found to be associated with lower achievement growth among sixth graders.
Jimerson (2001) conducted a meta-analysis on retention effects and he found an effect size
of -.39 for retained students based on a total of 169 effect sizes from 18 studies. Retained

students had lower effect sizes in language arts (-.36), reading (-.54), math (-.49),
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composite academic scores (-.20) and grade point average (-.18) than promoted students.
However, among the 18 studies reviewed in his meta-analysis, only 4 used high-quality
statistical controls whereas the remainder used less rigorous equating method. Therefore,
the calculated effect sizes might be flawed with inaccurate estimates of retention effects in
less rigorous studies.

Longitudinal retention effect was examined by student subgroups, such as those
who are poorly prepared and have academic and social challenges (Chen, Hughes & Kwok,
2014). Using a sample of 530 English Learners, Hughes, Kwok, and Im (2013) found the
lower expectations among parents of retained children resulted in lower student
achievement and self-efficacy, indicating a negative indirect effect of grade retention on
student academic outcomes although no direct relationship between retention and academic
outcomes was established. Conversely, Chen and colleagues (2014) examined a group of
culturally and linguistically diverse students who were retained in first grade in Texas to
investigate their achievement growth trajectories from first to fifth grade. They found
students with the poorest learning-related skills and academic achievement in first grade
might benefit more than others from grade retention. Their findings highlight the
importance of examining student subgroups when it comes to retention decisions and
assessing its effect. The investigation on particular at-risk populations such as students with
disabilities may compensate for what Hong and Raudenbush (2005) missed in their study.
The above studies underline the importance of further examination of longitudinal retention

effects by exploring other student subgroups such as students with disabilities.
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Retention Effect on Social and Behavioral Qutcomes

The impact of grade retention also extends to students’ social and behavioral
development. However, findings regarding retention effect on student social outcomes are
also inconsistent, which might result from sample selection differences. Negative effects
of retention on student social adjustment was documented in a few earlier less rigorous
studies (e.g., Cuddy, Frame, & DeVincentis, 1987; Nikalson, 1984; Walker & Madhere,
1987). Besides social adjustment, self-esteem is another focal point of studies when
investigating the social-behavioral impact of grade retention among students. Cochan and
Qadir (2004) identified a negative effect of retention on student self-esteem, which could
be potentially explained by students’ view of retention as punishment (Brophy, 2006). In a
similar vein, another study found being over-age due to retention is significantly correlated
with more behavioral problems (Byrd, Weitzman, & Auinger, 1997). Retained students are
more likely to skip schools, be estranged from classmates and fail to graduate from high
school (Stearns, Moller, Blau, & Potochnick, 2007).

Researcher have also found long-term costs of retention on students, as well as
society (Bowman, 2005). Jimerson (1999) found retained students were less likely to obtain
a high school diploma, more likely to be unemployed or receive low wages, and receive
less favorable job evaluations. In the meta-analysis that investigated the effects of grade
retention on social and emotional outcomes, Jimerson (2001) found retained groups scored

.22 standard deviation units lower than the comparison groups on a total of 77 computed
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effect sizes for measures of socioemotional and behavioral adjustment. Additionally, the
retained group was also .65 standard deviation units lower than the promoted group on
effect sizes measuring attendance.

Recent studies applying more rigorous design tend to show a positive impact of
grade retention on student social and behavioral outcome (Gleason, Kwok, & Hughes,
2007; Hong & Yu, 2008; Wu, West, & Hughes, 2010). Using path analysis, Gleason,
Kwok, and Hughes (2007) found in their study that at-risk children who were retained in
first grade received significantly higher peer-acceptance the following year than did their
promoted peers, and the direct effect of retention on peer-acceptance was fully mediated
by teacher- and peer-perceived academic competence. A more recent study by Wu and
colleagues (2010) using PSM investigated retention in first grade on children’s
externalizing, internalizing behaviors, social acceptance, behavioral, cognitive and
affective engagement revealed that retained children benefitted from repeating a grade in
that their teacher-rated hyperactivity and peer-rated sadness and withdrawal levels were
lower, while teacher-rated behavioral engagement increased. Not only did retained children
experience teacher-rated behavioral gains, but they also obtained short-term gains in terms
of peer-rated liking and sense of school belonging compared to their promoted peers.
Similarly, Hong and Yu (2008) found no evidence suggesting that retention at kindergarten
is detrimental to children’s social-emotional development using PSM. Furthermore, they
argue that promotion to first grade might bring long-term harm to children’s self-

confidence and interest in reading and all school subjects. It should be noted that positive
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effect of retention on social outcome tends to be limited to studies that focus on the younger
populations, and a lack of maturity is one of the most cited reasons by teachers to retain a
child. As a result, it makes sense that if granted more time, younger children who are
retained may have additional time to further develop their self-regulation abilities such as
to pay attention, inhibit motor activity, persist on tasks, and manage their emotions (Blair,
2002; Kochanska, Murray, & Coy, 1997). In other words, retention may provide children
with the opportunity to catch up with their peers in behavioral and emotional adjustment

(Wu et al., 2010).

THE PRESENT STUDY

Considering the limited studies on grade retention for students with disabilities, as
well as the inconclusive findings associated with retention effects on student academic and
social outcomes, more research is warranted on the prevalence and impact of grade
retention for students with disabilities using nationally representative data. There are two
main motivations underlying the current study of grade retention specifically among
students with disabilities. First, students with disabilities are more likely to be at risk for
grade retention, but it remains unclear whether there are benefits to repeat a grade, and how
retention impacts academic or social outcomes. Therefore, it is important to examine what
percent of students with disabilities are retained and to what extent is retention an effective
intervention to improve their academic outcomes. Given the existing findings of retention

rates, it is equally important to further investigate whether the retention rates among
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students with disabilities differ in student characteristics, such as grade level, gender, race,
family socioeconomic status, disability type, and maternal education level. In addition, this
information can inform budget decisions given that retention is a costly intervention for
schools. Bowman (2005) revealed that a school with budget of $6,000 per student would
spend $90,000 if it retained 15 students. For students with disabilities, the financial cost
associated with retention could be even higher when combined with the costs of special
education services. Findings of positive retention effects for students with disabilities could
help justify the cost and further inform policy makers of appropriate remedial strategies
and interventions for students with disabilities.

In summary, this study examines the retention rate and impact of retention on
students with disabilities using data from the Special Education Elementary Longitudinal
Study (SEELS), a large nationally representative sample of students with disabilities. This
study examines the retention rate among students with disabilities overall and by student
characteristics such as race, gender, disability type, grade level, and other socioeconomic
and cognitive indicators. In addition, the study explores the academic and behavioral
trajectories of students with disabilities grouped by retention status at kindergarten, first
and second grade. The study further investigates the causal effect of grade retention using
propensity score matching method to control for student demographics and other cognitive
or behavioral measures so that biases conditional on observable characteristics can be

reduced. Three research questions were addressed in this study:
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1. What is the rate of grade retention for students with disabilities in the elementary
grades, and does retention rate vary by student demographic characteristics?

2. What are the academic and social-behavioral trajectories for students with
disabilities retained at kindergarten, first, and second grade?

3. Does retention have a causal effect on the academic outcomes for student with
disabilities?

I hypothesize that grade retention rate for students with disabilities will be higher
than that of students without disabilities and the rate will differ across student
characteristics among students with disabilities. Similar to what was found among students
without disabilities, I would expect the retention rate of students with disabilities to differ
by grade level, gender, race, maternal education, and family socioeconomic status
considering the general effect of these demographics on retention rates. The academic
trajectories of retained students with disabilities as reflected by students’ academic
performance over a longitudinal span are expected to be better than their promoted peers.
In addition, the academic benefits resulting from retention are expected to last longer given
students with disabilities are at more risk for school failure and in more need of academic
support. In terms of social trajectories, grade retention is expected to benefit younger
children’s social outcome in short period of time but may show trends of decline in the

long term.
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CHAPTER 3: METHODOLOGY

DATA SOURCE

I examined the Special Education Elementary Longitudinal Study (SEELS)
database —a longitudinal, federally funded data set collected and managed by the Stanford
Research Institute (SRI). SEELS data were collected between the 1999-2000 and 2004-
2005 school years, covering three Waves or data collection time of a nationally
representative sample of students (Bowman-Perrott et al., 2013). Students were 7 to 14
years old in Wave 1, 8 to 15 years in Wave 2, and 10 to 17 years in Wave 3. Data were
collected from the following sources at each Wave: parent interviews, teacher and school
administrator questionnaires, and direct student assessments.

SEELS used a two-stage sampling process to select participants so that the sample
could be nationally representative. In the first stage, a stratified random sample of 1,124
local education agencies (LEA) based on some key factors such as geographic region of
the county, size, and wealth were selected to enhance representativeness. The second stage
involved the stratification of student sample from a total of 245 LEAs and 30 special
schools that agreed to participate in the study. Sampled districts were then asked to
provided rosters of students enrolled in special education born between 09/01/1986 and
08/31/1993. A stratified random sample of 11,512 students was then selected to participate

in the study from those schools (Wagner, Newman, Cameto, Levine, & Garza, 2006).
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The data collection method involved in SEELS was divided into three parts. First,
telephone interviews were conducted with parents. These interviews had an 85% response
rate in Wave 1, 75% response rate in Wave 2, and 74% response rate in Wave 3. Second,
the school staff questionnaire was carried out using mailed surveys with a 60% response
rate in Wave 1, 59% in Wave 2, and 72% in Wave 3. Last, students’ academic abilities
were tested using direct assessment. Student assessments had a 63% response rate in Wave
1, 74% in Wave 2, and 82% in Wave 3 (Wei, Blackorby, & Schiller, 2011). The collected
data are all at the student-level, with data from parents, teachers, and school administrators

linked by the student identifier.

ANALYTIC SAMPLE

The analytic sample for the present study consisted of the full SEELS dataset, as
well as a subsample of the SEELS dataset. All students with disabilities in the Public Use
SEELS database for whom data on student characteristics were available range in ages
from 7 to 17 years old are included. Full sample was used when answering the first and
second research questions. In order to answer the third research question, students who met
the following criteria were included in the sample: (1) complete data from the parent
interview regarding student race, gender, age, disability types, English language learner
status defined by primary language spoken at home, suspension history, and family
income; (2) complete data from standardized assessment score for reading and math WJ-

III subtest scores, as well as the alternative tests measuring functional, social, living, self-
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care, and mental skills from the initial Wave; and (3) non-missing data on grade level at
the initial and second Wave as well as non-missing data on retention status at second, third,
fourth, and fifth grade at the second Wave. There were 3,761, 4,720 and 5,035 students
who took the WIJ-III Letter-Word Identification subtest; 3,834, 5,108 and 4,722 students
who took the WIJ-III passage comprehension subtest; 3,729, 4,963, and 4,650 students who
took the WJ-III applied problem subtest; and 3,568, 4,946 and 4,627 students who took the
WI-III calculation subtest at Wave 1, Wave 2, and Wave 3 respectively. The final analytical
sample to answer the third research question varies depending on the grade level of
retention and excluded students who did not have WJ-III subtests scores across all three
Waves or those who had missing data on student-level predictors. By applying those
limiters, the final analytical sample for retention status at second, third, fourth and fifth
grade is 139, 107, 105, and 133 respectively. These students were then lumped together to

produce the estimate of retention coefficient in the hierarchical linear model.

MEASURES

Demographic Measures

Student disability category, gender, race, age, English language learner, free lunch
status, family income, and geography are included as demographic measures for students.
A total of 12 disability types under the Individuals with Disabilities Education Act IDEA)
were obtained from school district rosters when the sample was drawn in 1999: learning

disabilities, speech impairments, intellectual disability, emotional disturbances, hearing
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impairments, visual impairments, other health impairments, orthopedic impairments,
traumatic brain injury, autism, deaf/blindness, and multiple disabilities. Besides disability
category, phone interviews with parents had been conducted to collect information about
other student demographic background on home language, whether students were placed
in inclusive classrooms, and extracurricular experiences, social skills, and behavioral
problems. Family characteristics, such as mother education and household income, were
also included. Student demographic variables were used as the baseline measures to
estimate propensity scores for children to control for the pre-treatment (Wave 1)

differences.

Academic Measures

Both reading and math achievement were assessed using research editions of
subsets of the Woodcock-Johnson Tests of Achievement III (WJ IIT) (Woodcock, McGrew,
& Mather, 2001a) developed for use in SEELS. Two subtests of math assessment were
used: applied problems and calculations. Applied problems measure students’ ability to
comprehend orally presented test items along with their visual stimulus of text, numbers,
and graphs; identify relevant information; and select and conduct calculations to arrive at
the correct response. Testing items such as identifying numbers, reading a clock, counting
objects, adding or subtracting numbers, multiplication, division, and combinations of these
basic operations were included for the measure of applied problems. Calculation measures

a student’s computation skills using a wide range of problems from basic math operations
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to geometric, trigonometric, logarithmic, matrix, and calculus (Wei, Lenz, & Blackorby,
2013). In terms of reading measures, two subtests of the WJ III were used to assess student
reading achievement (Woodcock, McGrew, & Mather, 2001a). One is the WJ III Letter
Word Identification (LWI), which measures letter and word identification skills and the
other one is WIJ III Passage Comprehension (PC), which measures language
comprehension and reading skills using a cloze procedure (Wei, Blackorby, & Schiller,
2011).

Test-retest reliabilities for math were reported to be .93 for the applied problems
subtest and .86 for the calculation subtest (Schrank, McGrew, & Woodcock, 2001). Test-
retest reliabilities for reading were reported to be .85 for LWI and .76 for PC respectively
(Schrank, McGrew, & Woodcock, 2001). The WJ III research versions also produce raw
scores, W scores, age equivalents, grade equivalents, and normal curve equivalents. Since
W scores are presented on an equal-interval growth scale, which is appropriate for
examining student growth. I used W scores for all the descriptive and growth curve

analyses in this study.

Social-Behavioral Measures

In SEELS, there are a list of teacher-evaluated survey items measuring students’
social-behavioral domains. In the teacher survey, teachers were interviewed on a list of
questions, which were further grouped into several broader categories. One of the

categories is about student’s performance and family support. Within the category, there is
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a question (C3) developed to ask for teachers’ ratings on a total of 15 items covering
students’ social and behavioral performances such as self-regulation skills, attention, and
peer relationship. The 15 items are measuring how often the student has each of the
following behaviors in the class: 1. easily transition from one classroom activity to another,
2. follow your (teacher’s) directions, 3. ask for what he or she needs in order to do his or
her best in class, 4. join group activities without being told to, 5. make friends easily, 6.
start conversations rather than waiting for others to talk first, 7. invite others to join
activities, 8. control his or her temper in conflict situations with other students, 9. receive
criticism well, 10. cooperate with peers without prompting, 11. respond appropriately when
pushed or hit by another student, 12. perform up to his or her ability, 13. keep at a task until
he or she is finished, even if it takes a long time, 14. complete homework on time, and 15.
communicate his or her thoughts and ideas. Teachers’ responses were captured using a
three-point scale: never, sometimes and very often with large values indicate better social-
behavioral performance whereas smaller values indicate not so well behaved in the social-
behavioral aspect.

In order to include those survey items into analysis, a standardized composite
social-behavioral score was created using the total 15 items from each Wave. Stata
command—alpha—was used to generate the composite score with a mean of 0 and
standard deviation of 1. At Wave 1, the item-test correlations for all 15 items are roughly
the same, ranging from 0.51 to 0.69. The scale reliability coefficient is 0.89. At Wave 2,

the scale reliability coefficient for the total 15 items is 0.89 and at Wave 3, the scale
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reliability coefficient is 0.88. The composite social-behavioral performance at Wave one
ranges from -2.01 to 1.56 (M =-0.001, SD = 0.63). At Wave two, the composite social-
behavioral performance ranges from -2.02 to 1.20 (M =-0.003, SD = 0.62), and at Wave
3, the composite social-behavioral performance ranges from -2.52 to 1.21 (M =-0.002, SD
= 0.62). The newly created standardized composite social-behavioral score was used as

one of the outcomes for the later hierarchical linear modeling.

Alternative Assessment

Students’ functional skills were measured in direct assessment using the Scale of
Independent Behavior-Revised (SIBR; Bruininks, Woodcock, Weatherman, & Hill, 1996).
The assessment provides a comprehensive assessment of 14 areas of adaptive behavior and
8 areas of problem behavior. SEELS incorporates four domains of skill measurement from
the assessment: functional skills, daily living skills, functional mental skill, and self-care
abilities. The alternative assessment was also used as the baseline measures to estimate

propensity scores for children to control for the pre-treatment (Wave 1) differences.

Retention Status

Information about grade retention was obtained from the student characteristics
survey questionnaire. Parents were asked if the child “through the past school year, has
he/she ever been held back a grade in school?”” (question D17A), and the if the answer was

affirmative, then the responders are required to provide the grade level in the subsequent
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question which describes as “What grade was he/she held back?” (question D17B). Using

a series of grade level options, the responders provide information on which grade did the
child repeat ranging from kindergarten through 12" grade. The focus of this study is the

retrospective retention status captured at three grade levels: kindergarten, first, and second

grade.

SAMPLING WEIGHTS ADJUSTMENT

Weights were used to produce population estimates. In SEELS, each instrument
within a Wave of data collection has an associated weight for cross-instrument or subgroup
analysis. The SEELS public-use dataset included replicate survey weights. Each student
was assigned weights to ensure accurate representation within each instrument. This
includes a teacher survey weight, parent survey weight, and direct assessment weight. The
child-specific weight appropriate for analyzing student data was used to adjust for biased
estimates of standard errors. However, no longitudinal sampling weight was provided by
the data collector or releaser to take into account the longitudinal data structure. It was
recommended by SEELS documentations that when two or more sources of data are
combined in one analysis, the weights from the Wave with the smallest number of students
should be used (Godard et al., 2007). Accordingly, weights from the direct assessment at
Wave 1 were applied in growth curve models to address sample selection bias in the current

study.
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ANALYSIS METHOD

In order to answer the first research question of the retention rate among students
with disabilities, I used descriptive statistics to report the frequency and proportion of
students with disabilities who were ever retained at kindergarten through fifth grade
respectively. I also presented the rates by student and family characteristics. In order to test
whether the retention rate is statistically different across student characteristics, I used
Wald test differences in means and report significance p value associated with the F value
test estimates.

In order to answer the second question of what are the academic and social-
behavioral trajectories of students ever retained at kindergarten, first and second grade, I
used Hierarchical Linear Modeling (HLM; cite) using student reading, math and
standardized social-behavioral performance as outcomes separately (dependent variable)
while adding retention status at kindergarten through second grade as predictor
(independent variable), along with a couple of other student demographic variables such
as disability type, student race, gender, EL status, suspension history, free or reduced-price
lunch enrollment, and home geography. The estimated regression coefficients and p values
associated with retention status and all the other independent variables were reported. In
addition, trajectories of student academic and social-behavioral outcome from age 7 to 17
years were plotted by retention status at kindergarten through second grade separately

using model results to indicate group differences longitudinally. I employed multilevel
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model predicting academic (reading and math) outcomes. Previous studies with the SEELS
had suggested the superiority of the quadratic growth curve model over the linear model in
estimating student growth because the greatest growth had been found in early grades, with
a decrease in growth rates as a student becomes older (e.g., Bloom, Hill, Black, & Lipsey,
2008; Francis, Shaywitz, Stuebing, Shaywitz, & Fletcher, 1996; Morgan, Farkas, & Hibel,
2008). Therefore, a quadratic growth curve model was used to display the academic and
behavioral growth trajectories for students with disabilities from ages 7 to 17. Nevertheless,
both a linear model and a quadratic model were fitted to estimate the growth trajectories of
students with disabilities and the likelihood ratio test result were presented to compare
model fit.

HLM (Raudenbush & Bryk, 2002) was conducted to take into account the nesting
of observations within each individual’s data. HLM is especially useful for studying
individual change over time and how individual characteristics are associated with the
average level of achievement or with change of achievement over time. HLM does not
assume the spacing of observations to be consistent across persons or Waves, making it
suitable for the SEELS data structure given the 1-year gap between Wave 1 and Wave 2
and a 2-year gap between Wave 2 and Wave 3 (Wei, Blackorby & Schiller, 2011). It also
has the advantages of minimizing bias due to missing data because it uses all available data
points from each person to estimate the growth curves. A two-level HLM with appropriate
sampling weights was used for the analyses in this study. Since multilevel modeling does

not work with the replicate weights, the HLM model clustered at school level to account
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for estimate bias on the effects. The Level 1 HLM model is the within-person model, which
included repeated measures of student’s academic scores and behavioral measures across
three Waves predicted by student’s centered age and centered age squared at specified
grade level at each Wave. The Level 2 model is the between-person model, which estimated
the differences in academic scores and behavioral ratings between students using retention
status, disability categories, race, ELL status, sex, free lunch status, suspension history, age
at initial wave, baseline (initial wave) academic performances by subtests (letter word
identification, passage comprehension, applied problems and calculation), and family
location as covariates. Intercept, age, and age squared were modeled as random effects.
Retention status, disability types, race, ELL status, sex, free lunch status, suspension
history, age at initial wave, baseline academic performances by subtest, and family location
were modeled as fixed effects. Restricted maximum likelihood estimation with standard
error robust option cluster at the school level was specified. The two-level HLM models
used are as follows:

Level 1:

Yi = Boi + Pri(Agey — 12.67) + fri(Agen — 12.67)% + &y

in which Y, is academic or behavioral scores of student i in time t, 5y; is the average level
of student i at age 12.67, By; is the linear slope of student i at age 12.67, 3,; is the quadratic
curvature of acceleration of growth for student i over time, and &;; is the residual term.
Since age was centered by the mean of 12.67, so 8;; becomes meaningful, representing the

academic or behavioral scores at 12.67 years, instead of at O years old if age was not
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centered (Raudenbush & Bryk, 2002). f;; describes the slope at age 12.67. 5,; expresses
the change in slope, or acceleration over time. The level, slope, and acceleration in Level
1 model are the outcomes for the Level 2 models:
Level 2:
Boi = Yoo + Yo1(Retaing) + vy, (Disability) + yo,3 (Race) + v (EL) + yo5(Sex)
+ Yo (Suspension) + vy, (FRL) + yog(Location)
+ yoo(age at initial wave)

+ y10(academic performance by subtests at initial wave) + 7,

Bii = V1o + vi1(Retaing) + 1y

B2i = V20 + V21 (Retaing) + 15
Retention at kindergarten (and other grades) is a binary variable using the promoted
group as the reference group. Disability refers to a set of dummy variables with a separate
dummy variable representing a different disability group versus the reference group
(students with autism). Race also refers to a set of dummy variables with each dummy
variable representing a racial group versus the reference racial group (White). EL status is
a binary variable using non-ELs as the reference group. Sex, suspension, and free lunch
status are represented by binary variables with females, those who were never suspended,
and not enrolled in free lunch program to be the reference group. Family location is a
categorical variable with urban as the reference group. Student age at the beginning of
grade and baseline academic performances by subtests were extracted from Wave 1.y,

Y10, and y,o represent the average academic or behavioral achievement, growth rate, and
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acceleration of academic or behavioral growth for 12.67-year-old White female, non-EL
students with autism, not enrolled in free lunch program, was never suspended, and living
in the urban area who were promoted to next grade level instead of being retained. To
visually illustrate what the academic and behavioral trajectories of students retained at
kindergarten are like, plots of academic and behavioral performances by retention status
from age 7 to 17 were displayed. In order to examine whether the effect of retention at
kindergarten on student academic and social-behavioral outcomes changes over time, [
tested the interactions between retention status at kindergarten with age and age squared.
A significant interaction indicates the effects of retention at kindergarten change over time.
To further examine academic and behavioral trajectories of students retained at first and
second grade, I repeated the steps described above and switched the retention status from
kindergarten to first and second grade separately and generate the corresponding
trajectories by retention status at first and second grade respectively.

In order to answer the last research question of how retention status from second to
fifth grade impacts academic trajectories for students with disabilities, I first identified four
groups of students based on retention status at second through fifth grade. Group one
represents retention at second grade group and it includes students who (1) were at second
grade at the initial Wave, (2) had non-missing retention status at second grade at Wave 2
(0 or 1), and (3) had non-missing values in all baseline variables. Group two represents
retention at third grade group and it includes students who (1) were at third grade at the

initial Wave, (2) had non-missing retention status at third grade at Wave 2 and (3) had non-
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missing values in all baseline variables. Group three represents retention at fourth grade
group and it includes students who (1) were at fourth grade at the initial Wave, (2) had non-
missing retention status at fourth grade at Wave 2, and (3) had non-missing values in all
baseline variables. Group four represents retention at fifth grade and it includes students
who (1) were at fifth grade at the initial Wave, (2) had non-missing retention status at fifth
grade at Wave 2, and (3) had non-missing values in all baseline variables. Retention status
at kindergarten and first grade were not included because of small sample size and
propensity score matching thus cannot be properly implemented. In doing so, I was able to
include the initial Wave measurements as the baseline measure when estimating the
propensity scores for students retained at second through fifth grade. Next, I used
propensity score matching (PSM) to create two statistically equivalent groups (promoted
vs. retained) based on a set of baseline variables for each of the four groups. PSM assumes
the strong ignorability assumption in which the treatment assignment is not associated with
unmeasured covariates given the observed covariates and it’s especially effective if a
comprehensive list of pretreatment covariates were collected and controlled for
(Rosenbaum & Rubin, 1983; Rosenbaum, 2002). The propensity score is a one-
dimensional balancing score defined as the probability of treatment given a set of
covariates that theoretically have impact on the treatment (Rosenbaum & Rubin, 1983).
With the strong ignorability assumption holds, adjusting the propensity scores is sufficient
for an unbiased estimation of causal effects. Propensity scores, the predicted probability of

being retained in kindergarten, first, or second grade separately, were estimated for the full
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analytical sample of children for whom retention and other demographic information was
available. In order to obtain the maximized number of matched cases using observations
from the retained and promoted participants, a total of 15 background variables collected
at the initial Wave were used, including child demographic variables. Lastly, students’
prior social skills measured using the alternative assessments in the initial Wave, such as
functional skill, social skill, independent living skill, mental skill and self-care skills were
also included in estimating propensity scores.

A logistic regression model was used to estimate propensity scores (Rosenbaum,

2010; Rosenbaum & Rubin, 1983):

In—== by + TiZ3° biX;

S

where p is the estimated probability of being in the retained group, X is the i* baseline
predictor, b, is the intercept, and b, is the regression coefficient for the ith predictor. The
term on the left side of the equation can be transformed to a probability of being retained
conditional on the student’s level on the baseline variables.

Using the estimated propensity score, treatment cases were matched to control
cases using the nearest available pair matching with replacement. The order of treatment
and control cases was random and for each treatment case, a control case with the smallest
absolute difference in propensity score was then selected. This procedure continues until
all treatment cases have a match. Stata 14.0 (College Station, TX) was used to implement
the matching and the command used to implement matching procedure is an official Stata

package named feffects psmatch. The command implements a variety of propensity score
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matching methods to adjust for pre-treatment observable differences between a group of
treated and a group of control by calculating approximate standard errors on the treatment
effects, assuming independent observations and homoscedasticity of the outcome variable
within the treated and control groups. As a result, the variance of the outcome does not
depend on the propensity score. Treatment status is identified by four variables
representing retention status at second, third, fourth and fifth grade separately. The Stata
command offers various matching methods, such as one-to-one, k-nearest neighbors,
radius, kernel, local linear regression and Mahalanobis matching. For the current analysis,
a default one-to-many matching with a caliper value of 0.2 was imposed. Caliper value
dictates the maximum distance in propensity scores allowed for a treated unit to be matched
with untreated units. By imposing caliper value to be 0.2, any pair of retained and promoted
children who differed in their propensity scores by more than 0.2 could not be matched
with each other. The command automatically generates a new variable containing student
identification numbers of those who were successfully matched, which will later be used
in the growth curve model. I repeated the matching process using second, third, fourth and
fifth grade retention variables separately to generate different sets of matched cases. In
order to check balance among the matched cases, I reported the standardized differences
for each of the predictors used to estimate propensity scores before and after the matching
procedure for each grade level. In addition, I also included density plots of propensity

scores before and after matching.
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After matching the retained students with their promoted peers, I stacked matched
students by the retained and promoted group and applied hierarchical linear regression
(HLM) longitudinal growth modeling to examine the academic trajectories over time for
both groups and compare whether the retention group over-perform the promoted group.
The two-level HLM models used are as follows:

Level 1:
Yy = B, + f,,(Age;; — 11.25) + B, (Agey; — 11.25)% + &
in which Y, is academic or behavioral scores of student i in time t, £ is the average level
of student i atage 11.25, B, is the linear slope of student i at age 11.25, 7,; is the quadratic
curvature of acceleration of growth for student i over time, and &;; is the residual term.
Since age was centered by the mean 11.25, so 3, becomes meaningful, representing the
academic or behavioral scores at 11.25 years, instead of at O years old if age was not
centered (Raudenbush & Bryk, 2002). f,; describes the slope at age 11.25. 3, expresses
the change in slope, or acceleration over time. The level, slope and acceleration in Level 1
model are the outcomes for the Level 2 models:
By = Voo + 7y, (Retained) + y, (Disability) + y,,(Race) + y,, (EL) + 1o,

B = 1t 7,(Retained)+ry;

By = 7y + 7, (Retained) + 1
Retention is a binary variable using the promoted group as the reference group. Disability

refers to a set of dummy variables with a separate dummy variable representing a different
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disability group versus the reference group (students with Autism). Race also refers to a
set of dummy variables with each dummy variable representing a racial group versus the
reference racial group (white). ELL status is a binary variable using non-ELs as the

reference group. S

00 P> and B, represent the average academic achievement, growth

rate, and acceleration of academic growth for 11.25-year-old White, non-EL students with

autism who were promoted instead of retained.
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CHAPTER 4: RESULTS

DESCRIPTIVE ANALYSIS ON RETENTION RATE AMONG STUDENTS WITH DISABILITIES

Descriptive statistics regarding retention rates among students with disabilities are
presented in table 1. Using the retention status variable from kindergarten to fifth grade, I
presented the percent of students who were ever retained and never retained from
kindergarten to fifth grade. About 92% students with disabilities were ever retained from
kindergarten to fifth grade whereas only 8% students with disabilities were never retained.
Risk rates of being ever retained from kindergarten to fifth grade disaggregated by student
demographics such as sex, race, disability types, language status, free lunch program
enrollment, suspension status, maternal education and family geography were also
reported. For instance, retention rates are higher for students who are female (93%),
Hispanic (93%), have specific language impairment (96%), English language learner
(93%), not enrolled in the free lunch program (91%), never suspended (95%), have mother
graduated with high school degree (92%), and live in the rural areas (92%). In addition to
the overall retention status across the six primary grades (kindergarten through fifth grade),
the risk rates by student demographics disaggregated on the frequency of retention from
kindergarten to fifth grade was also presented. Among all students in primary grades, the
majority of them were retained twice (44%), followed by those retained once (37%), three
times (9.2%) and four or five times (2.5%). Female students consistently are at higher risk
of being retained than male students, regardless of the frequency. In terms of other student
demographic variables, the patterns of risk rates of being retained by frequency vary
although the risk rates may not differ as much. For instance, students with other health
impairments are having higher rates of being retained twice (49%) whereas students with

orthopedic impairment are having higher rates of being retained three times (12%). English
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language learners are having higher rates of being retained once (40%) and twice (44%)
whereas English native speakers (8.7%) are having higher rates of being retained three
times. Speaking of free lunch enrollment, students not enrolled in free lunch programs are
having higher rates of being retained once (41%) whereas students enrolled in free lunch
program are having higher rates of being retained twice times (44%), three times (11%)
and four or more times (3%). Students who were never suspended have higher rates of
being retained once (45%), three times (8.6%) and four or more (3.1%) whereas students
who were ever suspended have higher rates of being retained twice (41%). Rates of being
retained twice (44%) and three times (10%) are higher for students who have mothers
graduated with high school degrees whereas rates of being retained four or more (2%) are
higher for students who have mothers graduated with less than high school degrees. In
terms of family geography, rates of being retained twice (42%) are higher for students
living in the urban areas whereas rates of being retained three times are higher for students

living in the rural areas (11%).
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Ever retained from

Frequency of retention from K to grade 5

grades K-5 Retained Retained Retained Retained 4 or
once twice 3 times more times
Proportion 0.924 0.365 0.442 0.092 0.025
Gender
Male 0.896 0.378 0.379 0.073 0.008
Female 0.927 0.424 0.427 0.093 0.031
Race
White 0914 0.395 0.435 0.076 0.008
Black 0.877 0.412 0.327 0.107 0.031
Hispanic 0.925 0.412 0.439 0.056 0.019
Asian 0.921 0.392 0.286 0.226 0.018
Other 0.910 0.483 0.302 0.124 --
Disability
SLD 0.904 0.391 0.419 0.084 0.009
SLI 0.957 0.415 0.433 0.097 0.013
MR 0.921 0.464 0.334 0.095 0.028
EBD 0.752 0.415 0.251 0.058 0.027
HI 0.902 0.445 0.375 0.061 0.021
VI 0915 0.460 0.378 0.065 0.013
Ol 0.895 0.342 0411 0.117 0.025
OHI 0.875 0.294 0.489 0.065 0.026
AUT 0.857 0.364 0.375 0.084 0.034
OLI 0.907 0.401 0.403 0.069 0.034
Language status
Non-EL 0.901 0.401 0.399 0.087 0.015
EL 0.933 0.403 0.437 0.078 0.015
Free lunch
Non-FRPL 0.907 0.410 0.408 0.083 0.007
FRPL 0.903 0.333 0.436 0.105 0.029
Suspension status
Never suspended 0.949 0.445 0.401 0.086 0.031
Ever suspended 0.819 0.308 0413 0.083 0.012
Maternal education
Less than HS 0912 0.410 0.387 0.094 0.021
HS 0.920 0.376 0.437 0.099 0.010
Some college 0.891 0418 0.408 0.055 0.011
Bachelor or higher 0915 0.484 0.364 0.057 0.009
Geography
Rural 0.923 0413 0.396 0.107 0.006
Suburban 0.902 0.373 0.422 0.089 0.018
Urban 0.907 0421 0.389 0.078 0.018

Table 1: Risk Rates of Students Ever Retained from Kindergarten to Grade 5 (n=13,176)
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Note. Estimates include individual-level replicate survey weights to account for complex survey design. Other
race includes American Indian or Alaska native and multi or other races. Other low incidence disabilities include
students with multiple disabilities and those who are deaf or blind.

Table 1, cont.
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Child demographics Kindergarten Grade 1 Grade 2
Retained Promoted  Wald y?/  Retained =~ Promoted  Wald y?/  Retained  Promoted  Wald x?/
F test F test F test
Proportion 0.264 0.736 0.385 0.615 0.426 0.574
Male 0.691 0.663 0.27 0.643 0.686 1.09 0.632 0.689 0.13
Race
White 0.792 0.599 3.71 0.638 0.659 0.00 0.659 0.647 0.11
Black 0.131 0.225 2.05 0.172 0.216 0.76 0.222 0.189 0.06
Hispanic 0.042 0.151 4.35 0.158 0.100 091 0.106 0.129 1.27
Asian 0.015 0.019 0.10 0.018 0.017 0.07 0.012 0.020 0.56
Other 0.019 0.007 0.14 0.013 0.009 0.00 0.001 0.015 0.12
Disability
SLD 0.497 0471 0.60 0.531 0418 1.12 0.489 0.489 1.46
SLI 0.195 0.283 0.00 0.230 0.268 0.00 0.332 0.215 296
MR 0.142 0.087 2.06 0.105 0.128 0.82 0.108 0.126 0.05
EBD 0.034 0.050 1.37 0.033 0.050 041 0.037 0.048 252
HI 0.014 0.016 0.05 0.015 0.015 0.00 0.013 0.016 0.46
VI 0.003 0.003 0.42 0.004 0.005 0.12 0.004 0.005 0.82
Ol 0.020 0.010 0.34 0.013 0.014 0.01 0.016 0.013 0.16
OHI 0.056 0.055 0.03 0.038 0.060 294 0.047 0.054 0.02
AUT 0.016 0.016 0.62 0.014 0.017 0.32 0.016 0.016 0.00
Other low incidence 0.022 0.010 3.29 0.014 0.025 5.32% 0.027 0.019 0.97
EL 0.027 0.159 3.30 0.153 0.131 0.00 0.141 0.138 0.08
FRPL 0.553 0.592 141 0.574 0.585 0.05 0.618 0.562 0.30

Table 2: Composition Rates of Retention Status at Kindergarten through Grade 2 by Student Demographic (n=13,176)
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Kindergarten Grade 1 Grade 2

Retained Promoted Wald y?/  Retained Promoted  Wald y?/  Retained  Promoted Wald y?/
F test F test F test
Maternal education
Less than HS 0.207 0.229 1.00 0.206 0.218 0.02 0.228 0.206 0.03
HS 0432 0434 0.09 0.502 0403 1.04 0419 0.449 0.13
Some college 0.227 0.208 0.21 0.209 0.259 0.24 0.254 0.234 0.05
Bachelor or higher 0.133 0.130 0.76 0.083 0.120 0.72 0.099 0.111 0.04
Geography
Rural 0.269 0.162 1.64 0214 0.161 0.56 0.176 0.182 0.00
Suburban 0.538 0487 1.08 0452 0.541 0.00 0.525 0.500 0.03
Urban 0.183 0.351 322 0.333 0.298 047 0.299 0.317 0.03
Ever suspended 0.380 0.367 0.04 0.200 0.362 5.60%* 0.332 0.287 0.02
Academic outcome
Reading
LWI 472.52 476.37 0.030 470.54 47797 3.360 47395 476.26 0.280
PC 482.20 484 .29 0.050 482.13 484.62 2.190 482.60 484 45 0.210
Math
AP 486.05 490.26 0.460 487.18 490.26 0.570 485.67 491.29 0.640
Cal 496.51 500.53 1.670 497.02 500.83 0.560 49724 500.86 1.630
Social-behavioral
Composite score 0.075 0.068 0.040 0.068 0071 0.000 0.113 0.045 0.310

Note. Wald test indicates whether there are significant differences in means and proportions for retained and promoted groups by student demographic
and outcome measure at each grade level. Binary and categorical variables are the Wald tests from the logistic regression. Continuous variables are the
F tests from the analyses of variances. *p< .05, **p<.01, ***p<.001

Table 2, cont.
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Child demographics Grade3 Grade 4 Grade 5
Retained  Promoted Wald y?/ Retained  Promoted  Wald y?/ Retained  Promoted Wald x?/
F test F test F test
Proportion 0.195 0.805 0.124 0.876 0.070 0.930
Male 0.647 0.683 0.00 0.643 0.675 0.02 0.638 0.674 0.09
Race
White 0.607 0.675 0.53 0.520 0.676 1.82 0.613 0.655 0.60
Black 0.197 0.202 0.04 0.320 0.178 1.79 0.223 0.197 0.39
Hispanic 0.179 0.089 202 0.157 0.115 0.00 0.136 0.120 0.08
Asian 0011 0.021 0.18 0.001 0.020 0.04 0.028 0016 001
Other 0.006 0013 001 0.001 0012 141 0.000 0011 0.06
Disability
SLD 0.420 0.420 0.49 0461 0461 0.00 0.462 0.462 0.03
SLI 0.227 0.269 0.00 0.224 0.259 001 0.165 0.264 0.28
MR 0.098 0.131 1.57 0.156 0.113 0.54 0.128 0.119 0.02
EBD 0.027 0.054 2.13 0.046 0.044 0.07 0.059 0.043 0.09
HI 0.013 0016 0.20 0015 0015 0.06 0014 0015 0.03
VI 0.004 0.005 0.16 0.003 0.005 1.84 0.007 0.004 0.81
Ol 0012 0015 0.00 0014 0014 0.26 0017 0013 0.11
OHI 0.059 0.048 0.55 0.059 0.050 0.00 0.121 0.044 2.15
AUT 0012 0018 0.60 0015 0017 0.70 0.029 0015 0.64
Other low incidence 0016 0.024 1.93 0018 0.022 0.00 0.026 0.021 0.00
EL 0.197 0.108 1.11 0.199 0.128 1.02 0.203 0.132 0.96
FRPL 0.629 0.555 1.39 0.669 0.564 2.00 0.624 0.576 0.18

Table 3. Composite Rates of Retention Status at Grade 3 through 5 by Student Demographics (n=13,176)
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Grade 3 Grade 4 Grade 5

Retained Promoted Retained Promoted Retained Promoted
Maternal education
Less than HS 0.236 0.201 0.62 0.263 0.204 0.05 0.197 0.215 0.62
HS 0.464 0425 0.00 0.383 0.450 0.04 0.486 0434 0.12
Some college 0.222 0.251 0.17 0.263 0.237 0.04 0.223 0.243 0.58
Bachelor or higher 0.078 0.122 0.99 0.092 0.110 0.07 0.094 0.108 001
Geography
Rural 0.160 0.192 0.08 0.088 0.198 1.54 0.088 0.190 6.53
Suburban 0.506 0.510 0.00 0474 0.515 048 0.579 0.501 0.00
Urban 0.334 0.299 0.07 0438 0.288 2.35 0.334 0.309 0.28
Ever suspended 0.262 0.324 0.12 0415 0.281 0.27 0.372 0.294 0.74
Academic outcome
Reading
LWI 47475 474 31 0.070 476.04 474,18 0.020 480.56 47392 0.340
PC 480.95 483.32 0.720 482 .41 482.94 0.080 484 .51 482.75 0010
Math
AP 488.10 487.76 0.020 48927 487.63 0010 491.40 487.55 0.510
Cal 498.78 499 51 0.020 502.37 498 .46 0.000 504.38 498.50 1.820
Social-behavioral outcome
Composite score 0.121 0.077 0.050 0.017 0.094 0.140 -0.069 0.094 0.340

Note. Wald test indicates whether there are significant differences in means and proportions for retained and promoted groups by student
demographic and outcome measure at each grade level. Binary and categorical variables are the Wald tests from the logistic regression. Continuous
variables are the F tests from the analyses of variances. *p< .05, **p<.01, ***p<.001

Table 3, cont.
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Table 2 and 3 present the composition rates of retention disaggregated by grade
level from kindergarten to fifth grade using student demographic variables as well as the
outcome measures. Among all kindergarteners, a total of 26% students were retained, and
the rate goes up to 39% at first grade and 43% at second grade. Starting from third grade,
the rate goes down to less than 20% and by fifth grade, less than 10% students were
retained. Comparisons of percentage students retained versus promoted by student
demographic characteristics were also presented. For instance, among all kindergarteners
who were retained, about 50% are students with learning disabilities, a rate comparable to
kindergarteners with learning disabilities (47%) who were promoted. Among all retained
first graders, about 64% are white, similar to the percentage (66%) of promoted first
graders who were white. At fourth grade, about 20% of retained students are English
language learners, 7% fewer than the percentage of promoted students who were English
language learners. Nevertheless, Wald test results indicate there is no statistical difference
for both groups (retained and promoted) in terms of demographic background from
kindergarten to fifth grade except for disability type and suspension history at first grade.
There are significantly more students with other low incidence disabilities (multiple
disabilities or deaf and blind) promoted at first grade than retained (y%=5.32, df=1) whereas
there are significantly fewer students who were ever suspended being retained at first grade
than promoted (y2?=5.60, df=1). Compared to students who were promoted, student
retained at kindergarten have lower scores on all academic measures such as letter word
identification, passage comprehension applied problem and calculation. Retained students
consistently have lower academic performance than their promoted peers until third and
fourth grade when retained students achieved slightly higher on letter word identification,
applied problem and calculation than their peers promoted to the next grade. Moreover,

students retained at fifth grade have greater performance on all four academic subtests than
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their promoted peers. As for social-behavioral outcomes captured using the composite
scores, students retained at kindergarten and second grade have higher composite scores
than their promoted peers. In contrast, the composite scores for students retained at first,
third, fourth and fifth grade are lower than their promoted peers. However, both groups do
not differ significantly in terms of academic and social-behavioral outcome as none of the

F test results is significant.

ACADEMIC TRAJECTORIES OF STUDENTS EVER RETAINED AT KINDERGARTEN, FIRST, OR
SECOND GRADE

Tables 4 through 9 include model results predicting academic outcomes by subject
areas and retention status from kindergarten through second grade. Table 4 and 5 present
the HLM models for estimating the growth curves in academic outcome measures for
students with disabilities from ages 7 to 17 by retention status at kindergarten. Table 6 and
7 present the HLM models for academic outcome measures by retention status at first grade
and Table 8 and 9 present the models for academic outcome measures by retention status
at second grade. For each outcome, three models were included. Model 1, the base model,
contains the linear, quadratic age and retention status at kindergarten as predictors. Model
2 adds interactions between retention status and the linear and quadratic term of age. Model
3 adds all the other covariates and interaction terms if they were significant from model 2.
The coefficients of fixed effects indicate the relationship between the fixed-effect
predictors and level, slope and acceleration. Standard errors are presented in the parenthesis
below the regression coefficients. Figures 1, 2 and 3 present the estimated growth curves
on four academic subtests generated from the HLM models for students with disabilities

by retention status at kindergarten, first, and second grade, respectively.
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Kindergarten

Letter-word identification. In Table 4, the average level was significant and
indicated that the average letter word identification scores for the reference group (white
non-EL male students, not enrolled in free or reduced-price lunch programs, have autism,
never suspended before, live in urban areas, and promoted to next grade level) were 148.64
at age 12.22 years while adjusting for baseline letter word identification performance and
student age at the initial wave. Results showed a significant initial linear slope in the
trajectory of letter word identification scores for the promoted group, y;0 =741, p < 001,
which was modified by a significant negative quadratic effect, y,o =-0.51, p < .001. This
pattern indicated that acceleration rate of yearly gain of letter word identification slightly
decreased in each subsequent year. The effect of retention at kindergarten was not
significant across three models, indicating retained students do not score significantly
different than their peers who were promoted, even after controlling for the effect of all
covariates in the full model. Interactions between retention status and student age and age
squared were not significant, indicating letter word identification trajectories between two
groups do not differ over the 10-year period. Student age at the initial Wave is a negative
predictor indicating students who are one year older at the beginning of the grade scored
on average 8.29 points significantly lower on letter word identification. In contrast,
baseline performance at the initial Wave is a positive predictor indicating students who
scored one point higher on letter word identification at the beginning scored on average
0.90 points significantly higher. Besides the significant effects of baseline letter word
identification performance and student age at the initial Wave, suspension history also
produced significant result. Students who were suspended before scored about 3.37 points

significantly lower than students who were never suspended.
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Passage comprehension. In the base model predicting passage comprehension
performance in table 4, the linear change in passage comprehension was positive and
significant, Y1, = 4.01, p < 001, indicating that students with disabilities who were
promoted instead of being retained at kindergarten grew 4.01 score points on passage
comprehension at age 12.22. Similarly, the significant negative acceleration y,q = -0.35
indicated students’ growth on passage comprehension was slower as they grow older. The
average passage comprehension for the reference group is 155.02 at age 12.22 years while
adjusting for baseline passage comprehension performance and student age at the initial
Wave. The effect of retention at kindergarten was not significant in all three models,
indicating students retained at kindergarten did not perform significantly different in
passage comprehension compared to their peers who were promoted even after controlling
for all the other covariates. Interactions between retention status and age are nonsignificant,
indicating the gaps of passage comprehension trajectories between the two groups do not
change over time. The change in the outcome is more related to student age at the initial
Wave, baseline passage comprehension performance, disability types and EL status.
Students who are one year older at the beginning of the grade scored significantly lower
(Yo9 = 447, p<.001) whereas students scored higher on baseline passage comprehension

scored significantly higher (y;o =0.78, p<.001) on the outcome. Compared to students with
autism, students with SLD (yoz[s.p) = 5.21, p<.001), SLI (Yozsr) = 6.84, p<.001), EBD
(Yoz[eep] = 720, p<.001), VI (Yozvi; = 5.81, p<01), OI ((Yoz[or] = 4.90, p<.001), OHI
(Yoz[oun = 4.85, p<.01) scored significantly higher on the outcome. In contrast, students
who were suspended before scored 2.06 significantly lower than their peers who were
never suspended before.

Applied problem. Table 5 presents the HLM models for estimating growth curves

in applied problems for students with disabilities by retention status at kindergarten. The
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average level of applied problem for reference group is 135.64 at age 12.22 while adjusting
for the effects of baseline performance and student age at the initial Wave. The significant
initial slope, y1o = 4.61, p<.001 modified by a significant negative quadratic effect y,, = -
0.30, p<.001 indicates as students grow older, the trajectories on applied problem get
plateaued. The fixed effect associated with retention status at kindergarten is not
significant, and the interactions between retention status at kindergarten and age or age
squared are not significant as well, indicating the gaps between the two groups on applied
problems are constant over time. Students who are one year older at the beginning of the
grade scored 4.28 points significantly lower whereas those who scored one unit higher on
baseline applied problem scored 0.83 significantly higher. Besides student age at initial
Wave and baseline performance, disability type and family location also produced
significant results. For instance, compared to students with autism, students with SLD, SLI,
EBD, HI and OHI scored on average 4.02, 647, 647, 6.09, and 4.68 points significantly
higher on the outcome. Students with disabilities who lived in the rural areas scored on
average 4.39 points significantly higher than their peers who lived in the urban areas.
Calculation. Table 5 presents the HLM models for estimating growth curves in
calculation measurement for students with disabilities by retention status at kindergarten.
The significant initial slope, ;9 = 4.32, p<.001 modified by a significant negative
quadratic effect y,5 = -0.47, p<.001 indicates as students grow older, the trajectories on
calculation get plateaued. The fixed effect of retention at kindergarten on student
calculation performance is not significant while controlling for the effect of baseline
performance, student age at the initial Wave, and interactions between retention and
student age. Baseline performance is a positive significant predictor while student age at
the initial Wave is a significant negative predictor. The significant effect of baseline

performance and student age at the initial Wave persist even after controlling for the effects
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of all the other covariates. None of the interactions between retention and student age is
significant and in the final model where all the other covariates are controlled for, the effect
of retention at kindergarten becomes significant and students retained at kindergarten
scored on average 2.73 points lower than students who were promoted at kindergarten (¥4
= -2.73, p<.05). Besides retention, disability type and home geography also produced
significant coefficients. For example, compared to students with autism, students with SLI
scored 5.96 points significantly higher on calculation. Students with disabilities living in
the rural areas scored on average 4.87 points significantly higher than their peers from

urban areas.
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Letter word identification

Passage comprehension

M1 M2 M3 M4 M35 M6
Age 7.409"" 7.209"* 7.232" 4.010™ 3.913™ 3.977
(0.339) (0.374) (0.367) (0.263) (0.275) (0.294)
Age? -0.505"" -0.522"" -0.439"" -0.352"" -0.329"" -0.361""
(0.068) (0.076) (0.075) (0.071) (0.078) (0.070)
Age at initial wave -9.001"" -9.012"" -8.294"" -4.707"" -4.693"" -4.467""
(0.536) (0.529) (0.518) (0.366) (0.367) (0.393)
LW at initial wave 0.916™ 0.916™ 0.899™ - - -
(0.020) (0.020) (0.021)
PC at initial wave - - - 0.780™" 0.780™" 0.780™"
(0.025) (0.025) (0.029)
Retained at K 1.420 1.232 1.905 0.409 0.977 0.463
(1.139) (1.321) (1.306) (0.982) (1.288) (1.041)
Retained at K # age 0.768 0.383
(0.491) (0.394)
Retained at K # age? 0.030 -0.112
(0.155) (0.156)
SLD 0.006 5.209"*
(2.166) (1.472)
SLI 0.747 6.836™"
(2.374) (1.644)

Table 4. Hierarchical Linear Regression Model Predicting Reading Performance (Retained at Kindergarten)
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Letter word identification

Passage comprehension

M1 M2 M3 Ml M2 M3
MR -0.848 3.245
(2.442) (1.688)
EBD 2311 7.196™
(2.377) (2.014)
HI 0.490 2.290
(2.205) (1.481)
V1 1.309 5.854*
(2.496) (1.886)
Ol -0.691 4.897"
(2.495) (1.474)
OHI 3.253 4.849*
(2.464) (1.522)
OLI -1.852 1.247
(2.129) (1.604)
Black -0.650 -1.451
(1.346) (1.387)
Hispanic 4.005 -1.439
(2.710) (1.944)
Asian 0.944 2.402
(2.056) (2.013)
Other -3.182 -9.934
(2.323) (5.318)
Male 1.762 0.587
(1.226) (0.958)
EL -1.998 1.856
(2.915) (1.792)

Table 4, cont.
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Letter word identification

Passage comprehension

M1 M2 M3 M1 M2 M3
Suspension -3.365™ -2.064"
(1.121) (1.008)
FRPL -0.727 -0.381
(1.193) (1.179)
(1.383) (1.2006)
Suburban -0.709 1.425
(1.168) (1.074)
_cons 148.635™" 148.753"™" 148.421™ 163.151™ 162.916™ 155.023™
(9.661) (9.623) (11.016) (10.871) (10.887) (12.881)
Random Effect
Student 45.900™" 45.246™ 31.218™ 24.165™ 24.024™ 15.972™
(11.623) (11.287) (5.857) (7.233) (7.196) (5.840)
Residual 151.801™" 151.732™ 148.701"" 117.505™" 117.416™ 117.003™"
(14.501) (14.618) (15.928) (13.095) (13.080) (14.386)
N 2773 2773 2491 2847 2847 2552
11 -7838199 -7835428 -6854618 -7566268 -7564853 -6635425

Note. Reference group = Promoted, Autism, White, Female, non-EL, never suspended, not enrolled in free or reduced-price lunch
program, live in the urban area. OLI= other low incidence disabilities. Standard errors in parentheses, * p < 0.05, ** p <0.01, *** p

<0.001

Table 4, cont.
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Applied problem Calculation
M1 M2 M3 M4 M5 M6
Age 4.609" 4,448 4,651 4.323" 4.372" 4.399"
(0.354) (0.415) (0.354) (0.358) (0.379) (0.389)
Age? -0.295™ -0.321™ -0.344™ -0.465™ -0.435™ -0.480™
(0.071) (0.089) (0.070) (0.067) (0.077) (0.076)
Age at initial wave -4.282"" -4.299"" -4.481"" -4.202"" -4.184™" -3.718™
(0.509) (0.512) (0.492) (0.538) (0.548) (0.652)
AP at initial wave 0.833™ 0.833™ 0.817" - - -
(0.020) (0.020) (0.022)
CAL at initial wave - - - 0.727" 0.727" 0.686™"
(0.042) (0.043) (0.045)
Retained at K -1.740 -2.145 -1.258 -1.916 -1.346 -2.726"
(1.179) (1.435) (1.369) (1.237) (1.653) (1.210)
Retained at K # age 0.612 -0.175
(0.558) (0.410)
Retained at K # age? 0.071 -0.108
(0.159) (0.162)
SLD 4.018" 0.490
(1.945) (1.842)
SLI 6.469™ 5.961%
(2.122) (2.050)

Table 5. Hierarchical Linear Regression Model Predicting Math Performance (Retained at Kindergarten)
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Applied problem Calculation
M1 M2 M3 M4 M5 M6
MR -0.122 -2.174
(2.015) (2.336)
EBD 6.471" 1.727
(2.466) (2.384)
HI 6.093™ 1.652
(2.320) (1.762)
VI 3.205 3.928
(3.315) (2.336)
Ol 3.139 -1.244
(2.201) (2.023)
OHI 4.679" 0.700
(2.069) (2.133)
OLI -1.708 -3.196
(2.347) (2.453)
Black -0.851 -1.284
(1.732) (1.932)
Hispanic 2.812 2.546
(2.080) (1.801)
Asian 1.343 2.220
(1.848) (1.522)
Other -4.520 -1.422
(4.507) (6.816)
Male 1.799 2.437
(1.006) (1.264)
EL -1.502 -0.216
(1.972) (1.637)

Table 5, cont.
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Applied problem Calculation
M1 M2 M3 M4 M5 M6
Suspension -1.009 -1.214
(1.190) (1.218)
FRPL -0.140 -1.291
(1.054) (1.079)
Rural 4.386" 4.870"
(1.901) (1.500)
Suburban 1.121 1.253
(1.405) (1.297)
_cons 135.641°* 135.778™*" 139.1517* 189.433™* 188.894™* 201.295™
(9.012) (8.923) (10.112) (19.511) (19.646) (19.844)
Random Effect
Student 29.126™" 28.663"" 17.494™ 49.572"* 49.583™" 32.330™"
(7.907) (8.082) (6.045) (14.320) (14.335) (9.076)
Residual 175.842°* 175.818™ 164.404™" 118.042°* 117.920™* 117.2517*
(16.923) (16.805) (17.813) (10.583) (10.533) (10.980)
N 2759 2759 2477 2623 2623 2359
11 -7891885 -7889956 -6882410 -7313014 -7312300 -6384193

Note. Reference group = Promoted, Autism, White, Female, non-EL, never suspended, not enrolled in free or reduced-price lunch program,

live in the urban area. OLI= other low incidence disabilities. Standard errors in parentheses, * p < 0.05, ** p < 0.01, *** p <0.001

Table 5, cont.
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First Grade

Letter word identification. In table 6, results also showed a significant initial
linear slope in the trajectories of letter word identification scores for the promoted group
at first grade, y;o = 7.39, p<.001, which was modified by a significant quadratic negative
effect, y,o = -0.50, p< 001. Student age at the initial Wave is a significant negative
predictor (Yo9 = -8.99, p< .001) and baseline performance (y;, = 091, p< .001) is a
significant positive predictor in the first model. The significant effects of student age at the
beginning of the grade and baseline measurement persist across all three models. The effect
of retention at first grade was negative but nonsignificant across all three models, indicating
no significant difference on letter word identification between students retained at first
grade versus those who were promoted. In addition, none of the interactions between
retention status at first grade and age reaches significance level, indicating the achievement
gaps between the two groups do not change over time. Instead of retention status at first
grade, suspension history produced significant effects for the growth curves of letter word
identification performance among students with disabilities. For instance, students who
were suspended before scored on average 3.65 points significantly lower than their
counterparts while holding all the other predictors constant.

Passage comprehension. Results in table 6 indicate the average level was
significant and the average passage comprehension scores for the reference group (white
non-EL male students, not enrolled in free or reduced-price lunch programs, have autism,
never suspended before, live in urban areas and promoted to next grade level) were 164.15
at age 12.22 while adjusting for baseline passage comprehension performance and student
age at initial Wave. The acceleration rate of yearly gain of passage comprehension also

slightly decreased in each subsequent year as the significant initial linear slope y;o = 3.99,
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p<.001 is modified by the significant negative quadratic effect y,, = -0.35, p<.001.
Students retained at first grade scored no significantly different than their promoted peers
and this is true for all three models. None of the interactions between retention status and
age is significant, indicating the gaps on passage comprehension between the two groups
do not change over time. Model 3 indicates disability type and suspension history are
significant predictors while holding other covariates constant. For instance, students with
SLD, SLI, EBD, VI, OI and OHI scored 5.33, 6.76, 7.30, 5.86, 5.03, and 4.76 points
significantly higher on the outcome than their peers with autism. In contrast, students with
disabilities who were suspended before scored on average 2.28 points significantly lower
than their peers who were never suspended before.

Applied problem. Results in table 7 indicate the average level was significant and
the applied problem scores for the reference group (white non-EL male students, not
enrolled in free or reduced-price lunch programs, have autism, never suspended before,
live in urban areas and promoted to next grade level) were 133.77 at age 12.22 while
adjusting for baseline applied problem performance and student age at the initial Wave.
The significant effects of baseline measurement and initial age persist across all three
models. The effect of retention at first grade is not significant even after controlling for the
effects of other covariates, indicating retained students scored at no statistically different
level as opposed to their promoted peers. In addition, none of the interactions between
retention status and age or age squared is significant, indicating the gaps on applied
problem between the retained and promoted groups at first grade remain constant over
time. Similar to the significant predictors identified at kindergarten, disability type and
family location produced significant coefficients. For instance, students with SLD, SLI,

EBD, HI and OHI scored 3.83, 6.47, 6.39, 591 and 4.68 points significantly higher than
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their peers with autism. Compared to students with disabilities who lived in the urban area,
students who lived in the rural areas scored on average 4.17 points significantly higher.
Calculation. Results in table 7 indicate that the average level was significant and
the calculation scores for the reference group (white non-EL male students, not enrolled in
free or reduced-price lunch programs, have autism, never suspended before, live in urban
areas and promoted to next grade level) were 188.94 at age 12.22 while adjusting for
baseline calculation performance and student age at the initial Wave. Similarly, the
significant effects of baseline performance and initial age persist across all three models.
Students retained at first grade scored no significantly different than their promoted peers
across three models, indicating retained students performed at similar levels on calculation
than their promoted peers at first grade. In addition, none of the interaction terms between
retention status at first grade and age is significant, indicating the trajectories of calculation
between the two groups do not change over time. Significant predictors of the outcome
include disability type and family location. For instance, students with SLI scored on
average 5.94 points significantly higher on calculation than students with autism. Students
with disabilities living in the rural areas scored on average 4.66 points significantly higher

on calculation than their peers living in the urban areas.

71



Letter word identification

Passage comprehension

M1 M2 M3 M4 M5 M6
Age 7.387 7.647 7.214™ 3.994™ 3.968™ 3.967
(0.341) (0.369) (0.367) (0.260) (0.303) (0.293)
Age? -0.502™" -0.438™" -0.430™" -0.350™" -0.336™" -0.357""
(0.068) (0.083) (0.077) (0.071) (0.101) (0.070)
Age at initial wave -8.986™" -9.008™" -8.320™" -4.715™ -4.715™ -4.493™
(0.542) (0.545) (0.522) (0.368) (0.368) (0.397)
LW at initial wave 0.913* 0.914™ 0.895™ - - -
(0.020) (0.020) (0.020)
PC at initial wave - - - 0.779™* 0.778" 0.778""
(0.024) (0.024) (0.029)
Retained at 1% -1.201 -0.255 -2.015 -0.972 -0.813 -1.195
(1.136) (1.284) (1.227) (0.886) (1.273) (0.922)
Retained at 1% # age -0.771 0.055
(0.494) (0.380)
Retained at 1% # age? -0.196 -0.030
(0.132) (0.127)
SLD 0.125 5.327"
(2.187) (1.496)
SLI 0.468 6.758"™"
(2.351) (1.641)

Table 6. Hierarchical Linear Regression Model Predicting Reading Performance (Retained at First Grade)
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Letter word identification

Passage comprehension

M1 M2 M3 M4 M5 M6
MR -0.737 3.328
(2.426) (1.699)
EBD 2.330 7.300™
(2.405) (2.046)
HI 0.640 2.412
(2.237) (1.513)
VI 1.409 5.864™
(2.549) (1.938)
Ol -0.336 5.031™
(2.485) (1.519)
OHI 2.979 4.759™
(2.431) (1.558)
OLI -2.066 1.078
(2.103) (1.595)
Black -1.091 -1.525
(1.266) (1.400)
Hispanic 4.068 -1.237
(2.730) (1.988)
Asian -0.151 1.895
(2.221) (1.955)
Other -2.682 -9.933
(2.297) (5.318)
Male 1.712 0.549
(1.242) (0.962)

Table 6, cont.
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Letter word identification

Passage comprehension

M1 M2 M3 M4 M5 M6
EL -2.611 1.577
(2.988) (1.817)
Suspension -3.654™ -2.275°
(1.118) (0.997)
FRPL -0.754 -0.431
(1.211) (1.182)
Rural 1.287 1.302
(1.409) (1.160)
Suburban -0.516 1.481
(1.200) (1.071)
_cons 150.380™" 149.667"" 151.769™" 164.158™" 164.249"" 156.895™"
(9.585) (9.551) (10.756) (10.881) (10.773) (12.747)
Random Effect
Student 45.904"" 47.175™" 30.744™ 23.881"" 23.932™ 15.395"
(11.710) (12.234) (6.122) (7.250) (7.260) (5.773)
Residual 151.838" 150.060™" 148.882™" 117.584™" 117.533™" 117.264™"
(14.507) (14.212) (15.890) (13.120) (13.128) (14.438)
N 2773 2773 2491 2847 2847 2552
11 -7838410 -7833650 -6853729 -7565271 -7565186 -6633990

Note. Reference group = Promoted, Autism, White, Female, non-EL, never suspended, not enrolled in free or reduced-price lunch
program, live in the urban area. OLI= other low incidence disabilities. Standard errors in parentheses, * p < 0.05, ** p <0.01, *** p <

0.001

Table 6, cont.



Applied problem Calculation
M1 M2 M3 M4 M35 M6
Age 4,632 4,853 4,658 4316™ 4611 4397
(0.358) (0.365) (0.355) (0.359) (0.342) (0.389)
Age? -0.298™ -0.248" -0.348™ -0.463™ -0.499 -0.480™"
(0.071) (0.105) (0.070) (0.068) (0.093) (0.076)
Age at initial wave -4.304"" -4.312"" -4.478" -4.272" -4.289™ -3.831"
(0.509) (0.500) (0.491) (0.533) (0.522) (0.616)
AP at initial wave 0.835™" 0.836™" 0.8217 - - -
(0.020) (0.020) (0.022)
CAL at initial wave - - - 0.730™ 0.732™ 0.693™"
(0.042) (0.041) (0.044)
Retained at 1% 0.959 1.716 0.835 -1.713 -2.004 -1.804
(1.191) (1.420) (1.166) (1.347) (1.692) (1.370)
Retained at 1% # age -0.658 -0.760
(0.470) (0.475)
Retained at 1% # age? -0.158 0.042
(0.144) (0.133)
SLD 3.826° 0.592
(1.948) (1.802)
SLI 6.471" 5.942™
(2.108) (2.001)

Table 7. Hierarchical Linear Regression Model Predicting Math Performance (Retained at First Grade)



Applied problem Calculation
M1 M2 M3 M4 M5 M6
MR -0.337 -2.316
(2.041) (2.266)
EBD 6.392" 2.097
(2.463) (2.440)
HI 5.909° 1.597
(2.326) (1.722)
VI 3.003 3.728
(3.301) (2.431)
Ol 2.792 -1.695
(2.195) (1.997)
OHI 4.678" 0.603
(2.049) (2.116)
OLI -1.755 -4.022
(2.344) (2.318)
Black -0.546 -0.600
(1.708) (1.968)
Hispanic 2.826 3.553
(2.068) (1.861)
Asian 1.871 2.128
(1.975) (1.618)
Other -4.933 -2.665
(4.455) (6.834)
Male 1.764 2.391
(1.017) (1.327)

Table 7, cont.
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Applied problem Calculation
M1 M2 M3 M4 M5 M6
EL -1.141 -0.072
(1.934) (1.599)
Suspension -0.941 -1.654
(1.210) (1.370)
FRPL -0.125 -1.521
(1.063) (1.126)
Rural 4.171° 4.664™
(1.882) (1.516)
Suburban 1.010 1.178
(1.383) (1.262)
_cons 133.768™*" 133.390™*" 136.789™" 188.940™*" 188.049™*" 199.319™
(9.057) (8.964) (9.434) (19.477) (19.344) (19.743)
Random Effect
Student 28.969™ 28.142° 17.330™* 49.388™" 49.875™" 32.212"
(7.904) (7.752) (6.012) (14.375) (14.417) (9.362)
Residual 176.262°* 176.280™*" 164.6517* 118.184™ 117.292°* 117.764™"
(16.950) (16.807) (17.891) (10.692) (10.269) (11.198)
N 2759 2759 2477 2623 2623 2359
11 -7893313 -7890153 -6882915 -7313179 -7309522 -6386695

Note. Reference group = Promoted, Autism, White, Female, non-EL, never suspended, not enrolled in free or reduced-price lunch program,
live in the urban area. OLI= other low incidence disabilities. Standard errors in parentheses, * p <0.05, ** p <0.01, *** p < 0.001.

Table 7, cont.



Second Grade

Letter word identification. In table 8, the average level was significant and
indicated that the average letter word identification scores for the reference group (white
non-EL male students, not enrolled in free or reduced-price lunch programs, have autism,
never suspended before, live in urban areas and promoted to next grade level) were 149.71
at age 12.22 while adjusting for baseline letter word identification and student age at the
initial Wave. Results also showed a significant linear effect y;, = 7.41, p<.001 modified
by a negative quadratic effect, y,, = -0.51, p<.001. Students retained at second grade
scored no significantly different than their promoted peers in the base model when retention
status and age are the only two predictors. Once controlling for the effect of all the other
covariates, retained group still scored at no statistical difference compared to their
promoted peers given the coefficient associated with retention remains nonsignificant.
Besides baseline measurement and initial student age, suspension history is also a
significant predictor in the full model. Students with disabilities who were suspended
before scored on average 3.23 points significantly lower than their peers who were never
suspended.

Passage comprehension. Table 8 shows the linear change in passage
comprehension was positive and significant, y;o = 4.01, p< .001, indicating that students
with disabilities who were promoted grew 4.01 score points on passage comprehension at
age 12.22 than students retained at second grade. Similarly, baseline measurement and
student age at the initial Wave are significant predictors across all three models. Students
who were one year older at the beginning of grade scored 4.72 points significantly lower
whereas students who scored one unit higher at the baseline on passage comprehension
scored 0.78 points significantly higher. Students retained at second grade scored no

significant different than their promoted peers. In addition, none of the interactions
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between retention and age or age squared reaches significant level, indicating the gaps on
passage comprehension trajectories between the two groups do not differ significantly over
time. Disability types and suspension history are significant predictors of the development
of passage comprehension. For instance, compared to students with autism, students with
SLD, SLI, EBD, VI, OI and OHI scored 5.22, 6.86, 7.13, 5.89, 5.04 and 4.85 points
significantly higher on passage comprehension. Students who were suspended before
scored 2.02 points significantly lower than their peers who were never suspended.

Applied problem. Table 9 shows the linear change in applied problem was positive
and significant, y;o = 4.62, p< .001, indicating that students with disabilities who were
promoted grew 4.62 score points on applied problem at age 12.22 than students retained at
second grade while adjusting for baseline measurement and student age at the initial Wave.
Students retained at second grade scored no significantly different than their promoted
peers across three models. The interactions between retention status at second grade and
age are nonsignificant, indicating the trajectories of applied problems between the two
groups do not change over time. Student disability types and family location are significant
predictors of applied problem performances for students with disabilities. Compared to
students with autism, students with SLD, SLI, EBD, HI and OHI scored 3.95, 6.56, 6.46,
598 and 4.67 points significantly higher on the outcome while holding all the other
predictors constant. In addition to disability types, students with disabilities living in the
rural areas scored on average 4.23 points significantly higher on applied problem compared
to their peers living in the urban areas.

Calculation. Results in table 9 shows the linear change in applied problem was
positive and significant, y;, = 4.34, p< .001, indicating that students with disabilities who
were promoted grew 4.34 score points on calculation at age 12.22 than students retained at

second grade while adjusting for baseline calculation performance and student age at the
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initial Wave. The significant effects of baseline measurement and initial student age persist
across all three models. Students retained at second grade scored no significant different
than their promoted peers across all three models. None of the interactions between
retention status and student age is significant, indicating the trajectories of calculation
performance between the two groups do not change over time. Compared to students with
autism, students with SLI scored 6.41 points significantly higher on the outcome than
students with autism. In addition, students with disabilities living in the rural areas scored

on average 4.56 point significantly higher than their peers living in the urban areas.

Academic Trajectories Using Full Model Results

The upper left panel in figure 1 through figure 3 displays the trajectories of letter
word identification by retention status at kindergarten, first and second grade from student
age 7 to 17 years old using the base model result. Students from both groups showed very
similar slopes and accelerations in letter word identification growth, and the rate of growth
plateaued with age. The group difference in letter word identification by retention status at
kindergarten is negligible, as reflected in the nonsignificant coefficient associated with
retention from model results.

The upper right plot in figure 1 through 3 displays the trajectories of passage
comprehension by retention status at kindergarten, first and second grade from age 7 to 17
years old using the full model result. Students retained at kindergarten, first and second
grade are performing at a very similar level as opposed to those who were promoted and
the achievement trajectory gap between the two groups stays constant, indicating there is
no significant interactions between retention status and student age, reflected in model 2.
The slope and rate of trajectories for passage comprehension are similar to that of letter

word identification in that both trajectories become plateaued as students grow older.
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The bottom left plot in figure 1 through figure 3 shows the trajectories of applied
problem between students retained at kindergarten, first and second grade versus their
promoted peers. Retained students show similar performance trajectories to their promoted
peers on applied problem at kindergarten, first and second grade. In addition, the gaps
between the two groups stay constant in three plots, reflected the nonsignificant
interactions between retention status and student age.

The bottom right plots in figure 1 through figure 3 shows the trajectories of
calculation between students retained at kindergarten, first and second grade as opposed to
their promoted peers. Students retained at kindergarten had much lower trajectories on
calculation compared to their promoted peers. For students retained at first and second
grade, although they consistently performed at a lower level as opposed to their promoted
peers, the group differences are much smaller, almost neglectable. In addition, the gaps
between the two groups stay constant, reflected the nonsignificant interactions between

retention status and student age.
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Letter word identification

Passage comprehension

M1 M2 M3 M4 M5 M6
Age 7.405™" 7.321" 7.228"* 4.009"*" 4.041™" 3.975™"
(0.338) (0.417) (0.367) (0.262) (0.286) (0.294)
Age? -0.506"" -0.489"" -0.439" -0.353" -0.371" -0.362"
(0.069) (0.084) (0.078) (0.070) (0.072) (0.071)
Age at initial wave -8.995™* -8.982™* -8.298" -4.718" -4.729" -4.467
(0.538) (0.538) (0.536) (0.359) (0.360) (0.396)
LW at initial wave 0.914™ 0.915™* 0.896™"
(0.019) (0.020) (0.020)
PC at initial wave 0.779** 0.779"* 0.779"*
(0.025) (0.024) (0.029)
Retained at 2™ -0.503 -0.250 -1.050 -0.537 -0.820 -0.312
(1.616) (1.642) (1.226) (1.047) (1.253) (0.922)
Retained at 2™ # 0.206 0.065
age
(0.775) (0.486)
: nd
Retguned at 2" # 0.047 0.055
age
(0.170) (0.147)
SLD -0.036 5.220™"
(2.093) (1.464)
SLI 0.733 6.858™"
(2.302) (1.628)

Table 8. Hierarchical Linear Regression Model Predicting Reading Performance (Retained at Second Grade)
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Letter word identification

Passage comprehension

M1 M2 M3 M4 M5 M6
MR -0.773 3.276
(2.386) (1.673)
EBD 2.050 7.126™*
(2.333) (1.995)
HI 0.462 2.294
(2.154) (1.472)
VI 1.400 5.887"
(2.411) (1.865)
Ol -0.206 5.043™
(2.369) (1.486)
OHI 3.201 4.853"
(2.376) (1.509)
OLI -1.447 1.362
(1.998) (1.592)
Black -1.117 -1.577
(1.281) (1.381)
Hispanic 3.349 -1.618
(2.805) (2.022)
Asian 0.122 2.185
(2.120) (2.007)
Other -2.837 -9.883
(2.471) (5.276)
Male 1.638 0.552
(1.257) (0.938)

Table 8, cont.
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Letter word identification

Passage comprehension

M1 M2 M3 M4 M5 M6
EL -2.142 1.810
(2.958) (1.836)
Suspension -3.232" -2.022°
(1.121) (1.001)
FRPL -0.625 -0.346
(1.219) (1.185)
Rural 1.217 1.241
(1.407) (1.171)
Suburban -0.559 1.462
(1.187) (1.077)
_cons 149.708"" 149.358"™" 150.585™" 163.819™" 164.058"" 155.840™"
(9.812) (9.886) (10.910) (11.009) (10.987) (12.697)
Random Effect
Student 46.293"" 45.731™ 31.838" 24.236™" 24.230™" 16.077°
(11.818) (11.721) (5.836) (7.160) (7.119) (5.819)
Residual 151.754™" 152.083™" 148.528"" 117.424™" 117.399"" 116.930™"
(14.485) (14.543) (15.861) (13.072) (13.070) (14.372)
N 2773 2773 2491 2847 2847 2552
11 -7839393 -7839066 -6856082 -7566079 -7565865 -6635515

Note. Reference group = Promoted, Autism, White, Female, non-EL, never suspended, not enrolled in free or reduced-price
lunch program, live in the urban area. OLI= other low incidence disabilities. Standard errors in parentheses, * p < 0.05, ** p <

0.01, *** p <0.001

Table 8, cont.
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Applied problem Calculation

M1 M2 M3 M4 M5 M6
Age 4.621™ 4.479™ 4.652™ 4337 4352 4.405™
(0.355) (0.413) (0.354) (0.358) (0.419) (0.388)
Age? -0.298™" -0.269™ -0.348™" -0.468™" -0.401™" -0.493™
(0.071) (0.086) (0.070) (0.068) (0.078) (0.077)
Age at initial wave -4.334"" -4.318™" -4.506"" -4.257"" -4.232"" -3.7747
0.511) (0.506) (0.495) (0.544) (0.547) (0.650)
AP at initial wave 0.834™ 0.835™ 0.819™ - - -
(0.020) (0.020) (0.022)
CAL at initial wave - - - 0.730™ 0.733™ 0.688™
(0.043) (0.042) (0.046)
Retained at 2" -0.577 -0.132 -0.492 -0.247 0.826 -1.899
(0.970) (1.096) (1.075) (1.376) (1.473) (1.030)
Retained at 2™ # age 0.360 -0.125
(0.497) (0.527)
Retained at 2" # age? -0.083 -0.218
(0.141) (0.138)
SLD 3.954" 0.438
(1.921) (1.834)
SLI 6.564™ 6.405™
(2.109) (2.046)

Table 9. Hierarchical Linear Regression Model Predicting Math Performance (Retained at Second Grade)
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Applied problem Calculation
M1 M2 M3 M4 M5 M6
MR -0.274 -2.432
(2.031) (2.301)
EBD 6.462" 1.699
(2.449) (2.401)
HI 5.981™ 1.334
(2.302) (1.735)
VI 3.048 3.783
(3.276) (2.334)
Ol 2.953 -1.380
(2.193) (1.997)
OHI 4.666" 0.817
(2.050) (2.099)
OLI -1.841 -3.449
(2.332) (2.414)
Black -0.564 -0.727
(1.720) (1.958)
Hispanic 2.885 2.517
(2.120) (1.777)
Asian 1.397 2.069
(1.990) (1.736)
Other -5.298 -3.439
(4.528) (6.900)
Male 1.707 2.186
(1.038) (1.276)

Table 9, cont.

86



Applied problem Calculation
M1 M2 M3 M4 M5 M6
EL -1.230 0.446
(1.964) (1.552)
Suspension -1.081 -1.298
(1.191) (1.278)
FRPL -0.124 -1.237
(1.041) (1.076)
Rural 4.234" 4.586"
(1.883) (1.533)
Suburban 1.060 1.151
(1.404) (1.285)
_cons 135.194™ 134.381°* 138.339™ 187.991°* 186.083™*" 201.175™
(9.129) (9.116) (9.837) (19.470) (19.218) (20.365)
Random Effect
Student 29.110™ 29.095™ 17.385™ 50.526™" 49.892°* 33.265™"
(7.819) (7.835) (5.893) (14.280) (14.327) (9.239)
Residual 176.256™" 176.070™*" 164.686™" 117.877°* 117.893"* 116.966™"
(16.960) (16.792) (17.883) (10.605) (10.796) (10.927)
N 2759 2759 2477 2623 2623 2359
11 -7893832 -7892871 -6883311 -7315685 -7313329 -6386365

Note. Reference group = Promoted, Autism, White, Female, non-EL, never suspended, not enrolled in free or reduced-price lunch program,

live in the urban area. OLI= other low incidence disabilities. Standard errors in parentheses, * p <0.05, ** p <0.01, *** p < 0.001.

Table 9, cont.
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Prediction of letter identification (M3) Prediction of passage comprehension (M3)

o (=]

& 7 B 7

o o

37 37

(=] o

27 27

g1 g

o (=]

3 ¥

& 4 & -

N T T T T T T T T T T T 7 T T T T T T T T T T T

7 8 9 10 11 12 13 14 15 16 17 7 8 9 10 11 12 13 14 15 16 17
Student age Student age
Prediction of applied problem (M3) Prediction of calculation (M3)

8 - 8 -

wn (']

o (=]

27 27

o (=]

S e

(=] o

3 3

o (=]

g L 1 I I I 1 1 I I 1 1 1 g L I 1 1 I I 1 1 1 T I 1

7 8 9 10 11 12 13 14 15 16 17 7 8 9 10 11 12 13 14 15 16 17
Student age Student age
Promoted at K — Retained at K

Figure 1: Predicted Reading and Math Performance by Retention Status at Kindergarten
Using Full Model Results
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Prediction of letter identification (M3) Prediction of passage comprehension (M3)
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Figure 2: Predicted Reading and Math Performance by Retention Status at First Grade
Using Full Model Results
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Prediction of letter identification (M3) Prediction of passage comprehension (M3)
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Figure 3: Predicted Reading and Math Performance by Retention Status at Second Grade
Using Full Model Results
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SOCIAL-BEHAVIORAL TRAJECTORIES OF STUDENTS EVER RETAINED AT
KINDERGARTEN, FIRST AND SECOND GRADE

Table 10 presents the hierarchical linear regression model for estimating growth
curves in the composite social-behavioral measures for students with disabilities from ages
7 to 17. For retention status at each of the three grade levels, two models were computed
to predict social-behavioral outcome. Model 1 contains age, age squared, student age at the
initial Wave and retention status at each grade level, and model 2 adds all the other
covariates such as disability types, student race, gender, EL status, suspension history, free
or reduced-priced lunch enrollment and home geography. Figure 4 presents the estimated
predictions of social-behavioral predictions by retention status using two model results for

each grade level.

Kindergarten

Results in table 10 show a one-year change in student age results in a significant
0.03 lower standardized social-behavioral score for promote students at age 12.22 while
adjusting for baseline student age. In addition, the relationship between student age and the
social-behavioral outcome is linear as the quadratic age is not significant. Retained students
at kindergarten scored similarly on social-behavioral outcome than their promoted peers as
the coefficient associated with retention is not significant. Once controlling for all the other
covariates, the coefficient associated with retention at kindergarten is getting smaller but
still nonsignificant and the change of social-behavioral outcome depends more on student
disability types, gender, ELL status and suspension history. Compared to students with
autism, students with SLD, SLI, MR, HI, OI and OHI produced significant positive
coefficients, indicating better social-behavioral performance. Boys scored on average 0.13
points lower than girls on social-behavioral outcome and the difference is significant. ELs

scored about 0.22 points significant lower than their native speaker peers. Students
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suspended before scored about 0.22 points lower than their peers who were never retained

before while holding all the other covariates constant.

First Grade

Similar to what I found of retention at kindergarten, a significant linear effect was
found (y19 = -0.03, p<.05) at first grade, indicating the trajectory of student social-
behavioral outcome is linear. Students retained at first grade scored no significant different
than their promoted peers in terms of social-behavioral outcome. Once controlling for all
other predictors, there is still no statistically significant relationship between retention
status and the outcome. Findings regarding the significant predictors of student social-
behavioral outcome while controlling for the effect of retention at first grade and student
age remain consistent as that of kindergarten. While holding all the other predictors
constant, students with SLD, SLI, MR, HI, OI, and OHI scored about 0.32,0.40,0.27,0.37,
0.25 and 0.18 points significant higher than their peers with autism. Compared to girls,
boys scored 0.13 points significant lower, ELs scored about 0.23 points significant lower
than their native speaker peers and those who were suspended scored 0.23 points

significant lower than their peers who were never suspended.

Second Grade

Results of second grade indicate that both the linear and quadratic student age
produced nonsignificant coefficient, indicating the change of social-behavioral outcome is
not statistically related to the change of student age. Students retained at second grade
scored no significant different as opposed to their promoted peers and this is true even after
controlling for all the other predictors. Compared to students with autism, students with
SLD, SLI, MR, HI, OI and OHI scored 0.31, 0.40, 0.26, 0.37, 0.24 and 0.18 points
significantly higher. Besides, gender, EL and suspension history also produced significant
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results. Boys, ELs and students who were ever suspended scored on average 0.12,0.23 and
0.22 points significantly lower than girls, native speaker students and students who were
never suspended while holding all the other predictors constant.

Figure 4 displays the prediction of social-behavioral outcome by retention status at
kindergarten, first and second grade using both model results. Plots of social-behavioral
trajectories at kindergarten show that student’s social-behavioral outcome is getting worse
across student ages from 7 to 17 years old but retained students at kindergarten produced
greater social-behavioral outcome than their promoted peers. However, the gaps between
retained and promoted groups at first and second grade are much smaller and almost
negligible. Once controlling for other predictors, the plots show that the gaps between
retained and promoted groups at kindergarten, first and second grade all get larger,
indicating that the group gaps widen up once taking into account other predictors.
However, retained students produced worse social-behavioral outcome than promoted
peers at kindergarten once controlling for other predictors whereas retained students at first

and second grade produced better outcome than their promoted peers.
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Kindergarten 1% grade 2™ grade
M1 M2 M3 M4 M5 M6

Age -0.025 -0.023 -0.025 -0.023 -0.024 -0.023
(0.013) (0.014) (0.013) (0.014) (0.013) (0.014)

Age? -0.001 -0.001 -0.001 -0.001 -0.001 -0.001
(0.003) (0.003) (0.003) (0.003) (0.003) (0.003)

Age at initial wave 0.009 0.017 0.010 0.014 0.011 0.017
(0.019) (0.019) (0.020) (0.020) (0.020) (0.020)

Retained 0.019 0.004 0.005 -0.070 0.074 0.047
(0.060) (0.059) (0.051) (0.048) (0.054) (0.055)
SLD 0.308™" 0.316™" 0.309™
(0.086) (0.087) (0.087)
SLI 0.406™" 0.402™ 0.400™"
(0.095) (0.095) (0.095)

MR 0.261" 0.265™ 0.260™
(0.092) (0.091) (0.092)

EBD 0.119 0.128 0.125
(0.098) (0.098) (0.098)
HI 0.367 0.373™ 0.3717*
(0.090) (0.091) (0.092)

VI 0.227 0.225 0.228
(0.124) (0.123) (0.124)

Ol 0.252* 0.253™ 0.243"
(0.096) (0.097) (0.098)

Table 10. Hierarchical Linear Regression Model Predicting Social-behavioral Outcome Using Retention at Kindergarten, First and
Second Grade as Predictors



Kindergarten 1% grade 2™ grade
M1 M2 M3 M4 M5 M6
OHI 0.185° 0.181° 0.184°
(0.083) (0.084) (0.084)
OLI 0.120 0.107 0.115
(0.089) (0.090) (0.089)
Black -0.087 -0.088 -0.088
(0.089) (0.086) (0.087)
Hispanic 0.130 0.146 0.143
(0.111) (0.109) (0.110)
Asian -0.046 -0.066 -0.034
(0.081) (0.083) (0.083)
Other -0.067 -0.076 -0.045
(0.125) (0.119) (0.124)
Male -0.127" -0.130" -0.122"
(0.054) (0.054) (0.055)
EL -0.222" -0.234" -0.230"
(0.112) (0.112) (0.112)
Suspension -0.221"" -0.233"" -0.223""
(0.057) (0.056) (0.057)
FRPL -0.089 -0.091 -0.094
(0.054) (0.053) (0.054)
Rural 0.007 0.011 0.006
(0.077) (0.078) (0.078)
Suburban 0.070 0.072 0.068
(0.062) (0.062) (0.063)

Table 10, cont.
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Kindergarten 1% grade 2™ grade
M1 M2 M3 M4 M5 M6

_cons -0.044 -0.206 -0.043 -0.149 -0.087 -0.231

(0.206) (0.214) (0.211) (0.221) (0.206) (0.215)
Random Effect
Student 0.128™* 0.092"* 0.128™* 0.0917* 0.128™ 0.092**

(0.016) (0.016) (0.016) (0.015) (0.016) (0.015)
Residual 0.174™ 0.173"* 0.174™ 0.173™* 0.174™ 0.172"*

(0.014) (0.014) (0.014) (0.014) (0.014) (0.014)
N 2255 2149 2255 2149 2255 2149
11 -1142619 -1024832 -1142726 -1022768 -1140651 -1023903

Note. Reference group = Promoted, Autism, White, Female, non-EL, never suspended, not enrolled in free or reduced-price lunch
program, live in the urban area. OLI= other low incidence disabilities. Standard errors in parentheses, * p < 0.05, ** p <0.01, *** p <

0.001

Table 10, cont.
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Figure 4: Predicted Composite Social-behavioral Outcome by Retention Status at
Kindergarten, First and Second Grade
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RETENTION EFFECT ON ACADEMIC OUTCOME

Table 11 through 15 present standardized differences for a total of 15 predictors
included in the propensity score matching. Standardized difference was obtained by
dividing the difference between the mean of a baseline variable in each group by the
squared root of the sum of variances over 2. A noteworthy point is that in small matched
samples (i.e., around or less than 100), which is the case of this study, moderate
standardized differences can be expected when propensity score model is correctly
specified (Austin, 2009). Therefore, I used a moderate (-0.234 to 0.234) standardized

difference cut-off when checking the balance of covariates between groups after matching.

Propensity Matching Results on Retention Status From Second to Fifth Grade

A nearest-neighbor matching with replacement using previously identified four
groups of student subsamples was conducted at each grade level from Grade 2 through 5.
Before matching on retention at second grade, a total of 139 students were identified for
second grade group. I constructed a total of 108 matched pairs using 73 promoted and 66
retained students. The absolute standardized differences for the covariates after matching
range from O to 0.177 with variance ratios all close to 1. The top left plot in figure 5 presents
density plots for retained and promoted students from both the raw (unmatched) and
matched cases and the two groups were more closely equated on their propensity scores
following the matching process as opposed to the raw cases in that the two distributions in
matched cases almost overlapping each other.

A total of 107 students were identified for third grade group before the matching. I
constructed a total of 84 matched sets using 69 promoted and 38 retained students. The
absolute standardized difference for the covariates range from O to 0.236 with all variance

ratios close to 1. In addition, 14 out of 15 predictors were well matched except for student
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self-care skills at initial Wave which produced a slightly greater standardized difference
(0.236) as opposed to the cut-off. The top right plot in figure 5 presents density plots for
the two groups before and after matching. The distribution of propensity scores in matched
cases between the two groups are overlapping each other way better than that in unmatched
cases.

A total of 105 students were identified for fourth grade group before the matching
and I constructed a total of 83 matched sets using 70 promoted and 35 retained students.
The absolute standardized difference for the covariates after matching range from 0.021 to
0.268 and 14 out of 15 predictors were well matched except for student self-care skills at
the initial Wave which produced a greater value of 0.268 as opposed to the cut-off. The
bottom left plot in figure 5 displays density plots for the two groups in unmatched and
matched cases. The distribution of propensity scores in matched cases between the two
groups were overlapped better.

A total of 133 students were identified for the fifth-grade group before the matching
and I constructed a total of 110 matched sets using 90 promoted and 43 retained students.
The absolute standardized difference for all covariates after matching range from 0.011 to
0.246 and all covariates except for EL status, which produced a slightly greater
standardized difference as opposed to the cut-off, were well matched. The bottom right plot
in Figure 5 displays the density plots for the two groups before and after matching and the
distribution of propensity scores in the matched cases produced better overlapping between

the two groups.
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Second grade

Before matching After matching
(N=139) (N=139)
Child demographics Standardized . . Standardized Variance
. Variance ratio . .
differences differences ratio
Gender 0.013 0.994 0.000 1.000
Disability -0.059 0913 -0.173 0.734
Student race -0.040 1.115 -0.156 0.957
EL -0.114 0.806 -0.040 0.925
Suspension history -0.025 0.961 -0.109 1.185
Family income 0.197 1.136 0.110 1.007
Overall health -0.118 1.030 0.087 0971
Maternal education 0.084 1.153 0.056 1.101
Participated in at least one extracurricular activity 0.281 0.859 -0.015 1.009
Frequency of reading together per week 0.047 0.902 -0.041 1.087
Baseline measure
Functional skills 0.150 0915 0.158 0.813
Social skills 0.052 0.735 -0.093 0.703
Living skills -0.295 0.825 -0.024 1.068
Self-care skills -0.255 1.203 -0.089 1.091
Mental skills -0.160 0.864 -0.177 0.757

Table 11. Standardized Mean Difference and Variance Ratio for Predictors Before and After Matching on Retention at Second Grade

Note. Functional, social, living, self-care and mental skills are baseline measures extracted from Wave 1. The standardized difference for

— 5 245 2
covariate z between treatment (t) and control groups (t,) are computed as 6,(t) = [u,(t) — 15 (ts)]/ ’M The variance ratio is
computed as p,(t) = {67 (£)}/{67 (to)}-
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Third grade

Before matching After matching
(N=107) (N=107)

Child demographics Standardized differences  Variance ratio Standardized differences  Variance ratio
Gender -0.188 1.142 0.100 0.922
Disability -0.276 0.757 0.000 1.000
Student race 0.107 1.003 0.000 0.793
EL 0.167 1.476 0.055 1.129
Suspension history -0.279 0.718 0.000 1.000
Family income 0.135 0.900 0.077 0.872
Overall health -0.088 1.096 0.168 0.839
Maternal education 0.106 1.154 0.134 1.196
Participated in at least one extracurricular activity 0.001 1011 0.000 1.000
Frequency of reading together per week 0.043 0.937 0.000 1.000

Baseline measure
Functional skills -0.100 1.547 -0.071 1.408
Social skills 0.206 0972 0.151 0.818
Living skills 0.340 0913 0.055 0.640
Self-care skills -0.035 1.222 0.236 0.968
Mental skills 0.118 1.697 0.090 1.533

Table 12. Standardized Mean Difference and Variance Ratio for Predictors Before and After Matching on Retention at Third Grade

Note. Functional, social, living, self-care and mental skills are baseline measures extracted from Wave 1. The standardized difference for covariate

z between treatment (t) and control groups (t,) are computed as 8,(t) = [, (t) — 11, (to)]/ ’M The variance ratio is computed as
p:(t) = {67 (0)}/{67 (t0)}-
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Fourth grade

Before matching After matching
(N=105) (N=105)
Child demographics Standardized Variance ratio  Standardized differences = Variance ratio
differences
Gender 0.030 0.996 -0.039 1.021
Disability -0.208 0.754 0.129 1.147
Student race 0.191 1.172 -0.168 0.562
EL 0.203 1.906 -0.065 0.836
Suspension history 0.000 1.015 -0.071 0.901
Family income 0.085 1.198 0.159 1.219
Overall health -0.086 1.049 -0.058 1.025
Maternal education 0.208 1.365 -0.148 0.780
Participated in at least one extracurricular activity -0.031 1.041 0.021 0.980
Frequency of reading together per week -0.219 1461 0.027 0.948
Baseline measure
Functional skills 0.293 1.450 0.173 1.594
Social skills -0.082 1.223 -0.130 0.863
Living skills -0.263 1.197 -0.157 1.037
Self-care skills -0.429 1.104 -0.268 0.754
Mental skills -0.349 1.436 -0.196 1.650

Table 13. Standardized Mean Difference and Variance Ratio for Predictors Before and After Matching on Retention at Fourth Grade

Note. Functional, social, living, self-care and mental skills are baseline measures extracted from Wave 1. The standardized difference for covariate

z between treatment (t) and control groups (t,) are computed as 8,(t) = [ (t) — 11, (to)]/ ’M The variance ratio is computed as
p:(t) = {67 ()}/{67 (t0)}-
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Fifth grade

Before matching After matching
(N=133) (N=133)
Child demographics Standardized differences  Variance ratio Standardized differences Variance

ratio
Gender 0.152 0.860 0.105 0.879
Disability -0.217 0.764 -0.193 0.793
Student race 0.143 0.882 -0.011 0.656
EL 0.018 1.052 -0.246 0.515
Suspension history 0.105 1.072 0.031 1.017
Family income -0.323 1.169 -0.018 1.552
Overall health -0.036 1.030 0.113 0916
Maternal education 0.123 0.829 0.233 1.358
Participated in at least one extracurricular activity -0.199 1.152 0.232 0.808
Frequency of reading together per week 0.019 0.996 0.148 0.878

Baseline measure

Functional skills 0.385 1.755 -0.048 1.177
Social skills -0.292 1.039 -0.115 0.707
Living skills 0.279 1.210 -0.101 0.873
Self-care skills -0.098 1.533 0.151 0.929
Mental skills -0.379 1.674 0.053 1.150

Table 14. Standardized Mean Difference and Variance Ratio for Predictors Before and After Matching on Retention at Fifth Grade

Note. Functional, social, living, self-care and mental skills are baseline measures extracted from Wave 1. The standardized difference for covariate

z between treatment (t) and control groups (t,) are computed as 8,(t) = [ (t) — 11, (to)]/ ’M The variance ratio is computed as
p:(t) = {67 ()}/{67 (t0)}-
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Hierarchical Linear Modeling (HLM) Predicting Academic Performance Using
Matched Cases Identified From Second to Fifth Grade

Stacking all the matched cases from each grade level, a total of 484 matched
students were identified with 182 students ever retained from second to fifth grade. Table
15 and 16 present the model results pertaining to the trajectories for the four academic
subtests (letter word identification, passage comprehension, applied problem and
calculation) among matched sample of students while controlling for the effect of retention,
student race, EL status, and disability type. Two models were included for each of the
academic subtests. Model 1 contains age, age squared and retention status. Model 2 adds
three student level predictors (student race, disability types, and ELL status).

Letter word identification. Results predicting letter word identification using the
matched sample of students in table 15 indicate that retention results in no significant
difference in the outcome while controlling for the effects of student age. Model 2 further
indicates while controlling for all the other covariates, retention status still produced no
significant difference in the outcome. Instead, the change in the outcome is more related to
the disability types as students with mental retardation (Vo4[mg) = -36.96, p<.001) and other
low incidence disabilities which include traumatic brain injury and multiple disabilities
(Yoa[oLn) = -33.88, p<.001) scored significantly lower on letter word identification than
those with autism while holding all the other predictors constant.

Passage comprehension. Model 1 results in table 15 show that retained students
scored no statistically different compared to their promoted peers on passage
comprehension while controlling for the effect of student age. Model 2 indicates that once
taking all the other predictors into account, retention still produced no significant
differences in passage comprehension. Students with SLD, SLI, EBD, VI, OI, and OHI

scored on average 13.85, 14.62, 15.02, 12.19, 10.64 and 10.49 points significantly higher

105



than their peers with autism on passage comprehension. By contrast, students with MR,
and other low incidence disabilities scored on average 12.65 and 12.85 points significantly
lower than their autism peers on passage comprehension while holding all the other
predictors constant.

Applied problem. Model 1 results in table 16 indicate that retained students scored
no statistically different than their promoted peers on applied problem while controlling
for the effect of student age. Model 2 indicates retention results in no significant differences
while controlling for all the other covariates. Instead, the change in the outcome is
significantly related to student disability types. For instance, students with SLD (Yo4[sLp]
= 31.65, p<.001), SLI (yYoafsLry = 36.35, p<.001), EBD (Yoa[gpp) = 3746, p<.001),
HI (Yoa[un = 18.20, p<.01), VI (Yoavn = 29.22, p<.001), Ol(yo4[0s = 23.04, p<.001) and
OHI (Yoaonn = 28.36, p<.001) scored significantly higher than their peers with autism on
the outcome while holding all the other predictors constant.

Calculation. Model 1 results predicting calculation in table 16 indicate that
retention results in an average 4.92 points significantly lower on calculation while
controlling for the effect of student age. Model 2 indicates that while controlling for all the
other covariates, retained students still scored 4.0 points significantly lower than their
promoted peers. In addition, students with SLD, SLI and VI scored on average 9.38, 13.21
and 10.72 points significantly higher on calculation than their peers with autism. In
contrast, students with mental retardation and other low incidence disabilities scored on

average 15.83 and 13.12 points significantly lower than their counterparts with autism.
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Letter word identification

Passage comprehension

M1 M2 M1 M2

Age 7.558" 7.628" 3.789" 3.844™
(0.443) (0.442) (0.296) (0.297)
Age? -0.476™" -0.464™" -0.445™" -0.423™"
(0.124) (0.123) (0.0921) (0.0919)

Retained -5.360 -3.903 -2.928 -1.385
(3.731) (3.533) (2.198) (1.999)

Black -0.480 -0.0510
(4.609) (2.699)

Hispanic -0.329 3.758
(5.500) (3.723)

Asian and other 2.010 -1.883
(13.47) (8.895)

ELL -1.458 -4.864
(5.203) (3.450)

SLD -0.784 13.85"
(5.508) (3.023)

SLI 6.405 14.62™
(6.641) (4.171)

MR -36.96™" -12.65"
(8.032) (4.934)

Table 15: Hierarchical Linear Regression Model Predicting Reading Performance Using Matched Sample of Students
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Letter word identification

Passage comprehension

M1 M2 M1 M2
EBD 8.331 15.02"
(7.259) (3.986)
HI -8.617 3.366
(6.627) (4.345)
VI 6.059 12.19*
(9.063) (5.832)
Ol 3.307 10.64™
(6.908) (4.076)
OHI 2.045 10.49™
(6.209) (3.580)
OLI -33.88" -12.85™
(7.439) (4.932)
Intercept 478.4™ 484.4™ 482.5™ 477.6™
(2.009) (4.594) (1.275) (2.689)
Random effect
Student 3.576™" 3.475™ 3.077 2.953™
(0.0388) (0.0408) (0.0394) (0.0418)
Residual 2.664™ 2.665 2.464™ 2.464™
(0.0503) (0.0502) (0.0505) (0.0501)
N 1158 1158 1164 1164

Note. Standard errors in parentheses. “ p < 0.05, ™ p <0.01, ™ p < 0.001

Table 15, cont.
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Applied problem Calculation
M1 M2 M3 M4
Age 5.396™" 5.475™ 4.922°* 5.0117
(0.438) (0.428) (0.333) (0.327)
Age? -0.304" -0.267 -0.482™ -0.470™
(0.154) (0.150) (0.0989) (0.0966)
Retained -4.410 -2.355 -4.923" -4.003"
(3.316) (2.996) (1.936) (1.806)
Black -0.0442 1.787
(3.012) (1.883)
Hispanic 3.048 0.809
(4.527) (3.313)
Asian and other 6.812 4.646
(10.21) (5.596)
ELL -4.307 2.958
(4.560) (3.088)
SLD 31.65™ 9.378™
(5.427) (3.217)
SLI 36.35™ 13.217*
(6.668) (3.594)
MR -8.348 -15.83™
(7.266) (4.180)

Table 16: Hierarchical Linear Regression Model Predicting Math Performance Using Matched Sample of Students
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Applied problem Calculation
M1 M2 M3 M4
EBD 37.46™ 4.936
(6.009) (3.731)
HI 18.20™ 2.193
(6.059) (4.039)
VI 29.227* 10.72°
(8.039) (4.256)
Ol 23.04™ 3.597
(6.971) (3.223)
OHI 28.36™" 4.018
(5.726) (3.561)
OLI 2.136 -13.12"
(7.296) (4.746)
Intercept 481.6™" 462.9 499.4™ 496.9"
(2.020) (5.065) (1.229) (2.861)
Random effect
Student 3.452™ 3.323™ 2.933" 2.819"
(0.0374) (0.0428) (0.0458) (0.0523)
Residual 2,727 2.726™ 2,467 2.466™"
(0.0562) (0.0561) (0.0320) (0.0322)
N 1140 1140 1101 1101

Note. Standard errors in parentheses. “ p < 0.05, ™ p <0.01, ™ p < 0.001

Table 16, cont.
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CHAPTER 5: DISCUSSION

The present study is the first to explore grade retention rates among students with
disabilities using nationally representative data. The use of national level data enables
researchers to examine the trend and effects of grade retention for a large group of sampled
students with disabilities in a more consistent way as the state level policies regarding grade
retention may vary. It is also one of the first large-scale studies to examine academic and
behavioral trajectories among students with disabilities retained at different grade levels.
The use of propensity score matching makes the present study the first to draw conclusion
on the causal effect of retention on academic performances for students with disabilities.
The current study specifically aimed to explore questions within elementary school setting
as grade retention is more often seen at this stage in the United States (Hauser et al., 2006).
In order to include as many students with disabilities as possible, the Special Education
Elementary Longitudinal Study (SEELS) dataset was selected because it is by far the
largest national-wide longitudinal dataset that exclusively contains students with
disabilities who were followed along from age 7 until 17. As such, this study represents
one of the most comprehensive studies on grade retention of a rarely explored student

population that is at higher risk of being retained.
WORKING HYPOTHESES

Retention Rates

Findings of retention rates from this study offer partial support for the study
hypotheses. As predicted, the retention rates among students with disabilities during
elementary grades are much higher than the rates of students without disabilities reported
in previous papers and reports. In the current study, more than 90% of students with

disabilities were retained at least once. Once disaggregated by grade level, retention rates
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are higher for students in early primary grades (i.e., kindergarten, first and second grade)
than later grades and this is consistent with what Hauser and colleagues (2006) found in
their study. In addition, the retention rates for students with disabilities remain higher than
that of students without disabilities when disaggregated on grade levels from kindergarten
to fifth grade. For instance, this study found retention rates for students with disabilities
from kindergarten to fifth grade ranging from 7% to 43%, approximately six to seven times
higher than rates reported in the study by Hauser and colleagues (2005). Such drastic
differences could be explained by source of data, sampled population and how retention
was defined in the two studies. Hauser and colleagues (2005) used Current Population
Survey (CPS) as the data source which only includes population without disabilities.
Sampled population in CPS are youth aged 5 to 20 from 1996 to 2003 whereas SEELS
sampled students with disabilities aged 7 to 17 from 1999 to 2005. Last but not the least,
Hauser and colleagues (2005) defined retention using the modal age of a grade as the proxy
whereas the current study used direct measure to define retention.

Contradictory to previous research that identify moderate to large variations in
retention rates among student demographic characteristics for students without disabilities,
there is little variations in retention rates for students with disabilities in this study. The
retention rates among students with disabilities vary slightly by gender, race, EL status,
and free or reduced-priced lunch program. Consistent with previous findings that retention
rates are higher among minority students, this study also identified slightly higher rates
among Hispanic and Black students with disabilities although the difference is very small
(Willson & Hughes, 2006). In addition, the present study, for the first time, reported
retention rates by disability types. Retention rates are slightly higher for students with SLI
(96%), MR (92%), visual impairment (92%) and SLD (90%) whereas lower for students

with EBD (75%). This study also identified some patterns associated with retention rates
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that are contradictory to previous empirical evidences in which rates are higher for students
from poorer families (Hauser et al., 2006; Jimmerson et al., 1997; Mantzicopoulos, 2003;
Tingle, Schoeneberger, & Algozzine, 2012). A possible explanation for the higher rates
among students not enrolled in free lunch program may be a result of the measure used in
SEELS to indicate family poverty. Although students from low-income families are more
likely to be retained, the relationship between poverty and grade retention is further
complicated by findings of non-significant association between poverty and grade retention
(Beebe-Frankenberger, Bocian, MacMillan, & Gresham, 2004; Willson & Hughes, 2006).
Moreover, recent researchers also start questioning the accuracy of using free lunch
program enrollment as the indicator of family socioeconomic status as it may not accurately
reflect student’s access to economic resources (Harwell & LeBeau, 2010). Little variation
of retention rates associated with gender, race, English language learner status and free or
reduced-price lunch enrollment might also result from the characteristics of sampled
population in SEELS. It was reported that “SEELS oversampled students in low-incidence
disability categories to ensure equal precision in measuring all disability categories” (Wel,
Blackorby, & Schiller, 2011, p.92). Consequently, about 91% of sampled children in
SEELS started to have difficulty or disability condition before the age of 5 and 80% of
them started receiving special services prior to their participation of SEELS. The
oversampling makes SEELS an extreme case in which the majority of the sampled children
were having severe cognitive or physical disabilities that almost all of them were retained
regardless of their background demographics.

A glimpse of the descriptive statistics of reading and math performances by
retention status at kindergarten to second grade shows retained students have slightly lower
performances on the subtests of letter word identification, passage comprehension, applied

problem and calculation. However, students retained at third grade have slightly higher
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scores on the subtests of letter word identification and applied problems. By fourth grade,
retained students slightly outperformed promoted students in letter word identification,
applied problem and calculation. At fifth grade, retained students slightly outperformed
their promoted peers on all four subtests. However, these findings should be interpreted
with caution as the Wald means test shows the averages of student academic achievement
(letter word identification, passage comprehension, applied problem and calculation) by
retention status are not statistically different. In terms of social-behavioral outcome,
retained students have slightly higher scores on the standardized composite social-
behavioral outcome score than their promoted peers at kindergarten, second, and third
grade whereas promoted students have slightly higher scores than retained students at first,
fourth and fifth grade. However, the Wald means test also shows there is no statistical

difference between the two groups on the composite social-behavioral outcome.

Academic and Behavioral Trajectory of Retained Students

Contradictory to the hypothesis on academic trajectories, students who were
retained at kindergarten, first and second grade reveal no significant difference as opposed
to their promoted peers on reading performance trajectories from age 7 to 17. Retention
status only produced significant coefficients when predicting math performance at
kindergarten. Specifically, students retained at kindergarten scored significantly lower than
their promoted peers in calculation while controlling for all the other covariates.
Comparisons of trajectories between retained and promoted students on reading
performance at kindergarten, reading and math performance at first grade, reading and
applied problem at second grade demonstrate no significant differences. This finding is
consistent with previous studies in which retention does not benefit students academically

(Jimerson, 2001; McCoy & Reynolds, 1999). The results also indicate that retention might

114



not only be an ineffective intervention in facilitating subsequent academic development
given students retained did not score above their promoted peers while spending an extra
year, but it also may hinder students from performing better, as reflected in the significant
lower math scores among retained students.

The estimated behavioral trajectory also goes against with the hypotheses in that
retained students were found to produce no significant difference on social-behavioral
trajectories compared to their promoted peers at kindergarten, first and second grade.
Unlike some of the previous studies that identified mixed (negative or positive) effects of
retention on student social-behavioral outcome, this study concludes repeaters at
kindergarten, first and second grade developed similar social-behavioral trajectories
compared to their promoted peers (Cochan & Qadir, 2004; Jimerson & Ferguson, 2007;
Stearns et al., 2007). The variation in findings across studies may reflect differences in
measures, sample characteristics and analytical models. For instance, this study exclusively
focused on students with disabilities, and unlike previous studies that examined a specific
domain of student socioemotional aspect such as self-esteem, social adjustment or problem
behaviors, the social-behavioral outcome used in the current study is a composite
standardized score generated based on a list of teacher evaluation questions measuring
different social-behavioral aspects such as self-regulation, ability to pay attention, follow
directions, and peer relationships (Byrd, Weitzman & Auinger, 1997; Cochan & Qadir,
2004).

Although less relevant, the finding that disability types, gender, EL status and
suspension history were significantly associated with social-behavioral outcomes suggests
that student demographics and school experiences are playing more important roles when
predicting their academic and social-behavioral performance. The findings are consistent

with what Wei and colleagues (2011, 2012) found in their study when predicting student
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reading and math performances using the same dataset while controlling for the effect of
disability, gender, student race and family SES. The findings associated with disability
types in predicting reading and math achievement are consistent with what Wei and
colleagues reported in their studies. For instance, this study identified students with certain
disability types such as those with SLI, EBD, VI, OHI had greater reading and math
performances than the reference group (autism) whereas students with other types of
disabilities such as MR and other low incidence disabilities (traumatic brain injury and
multiple disabilities) scored below the reference group. In addition to disability types, this
study also identified suspension history and home geography to be significant predictors
of academic achievement. A noteworthy point from the results is the student age at the
initial Wave and baseline measurement are consistently significant predictors. Older age at
the beginning of the grade is associated with negative academic outcomes whereas higher
scores on the baseline measurement are associated with positive academic outcomes over
the 10-year span. This study also reveals that there was a deceleration in reading and math
growth over time, indicating students with disabilities decelerated significantly slower and
their reading and math growth trajectories flattened out as they moved onto high school.
The findings indicate that more attention needs to be directed at those factors than retention
since they are making more contributions to the changes in student reading and math

performances.

Causal Retention Effect Using Propensity Score Matching

The findings of retention effect on student academic performances show that
retained students produced similar reading performances as opposed to their promoted
peers but retention resulted in a significant lower performance on the subtest of calculation.

The negative effect of retention on mathematical skills still holds after controlling for other
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variables such as student race, disability types and ELL status. The findings suggest that
the effect of retention may be achievement domain-specific. Similar to what Wu and
colleagues (2008) found in their study, retention results in significant negative effects on
mathematical skills but had no significant effect on reading skills. Calculation serves as a
foundation for later increasingly complicated and advanced mathematical skills given the
hierarchical nature of mathematics skills (Peng et al., 2016). In the absence of retention,
students with disabilities were found to scored 7.08 score points higher on calculation by
one-year change in their ages and retention could delay the normal development of such
fundamental mathematical skills, resulting in deteriorated performances in calculation
compared to their promoted peers (Wei, Lenz, & Blackorby, 2012). When repeating a
grade, it is reasonable to expect grade retention may produce positive effect on student’s
academic outcomes given the extra time provided for students to practice the necessary
mathematic skills required to be successful. However, a retained student who struggles
with mathematics often times also has difficulties in reading and he or she may be directed
to spend more time at reading than math, which in turn might explain why retention is
detrimental to math. The finding of a negative association between grade retention and
math achievement is counter to previous literature that found a beneficial effect of retention
(Hughes, Chen, Thommes, & Kwok, 2010). The variation in findings between this study
and previously published studies could be attributed to the sample selection, the use of
assessment, and policy context. First, this is the first study exclusively situated within
students with disabilities. Although there are studies that focused on student subgroups
such as those who are at higher risk for retention, or those with poor learning related skills,
no former studies have focused their studies exclusively on students with disabilities.
Hence, a change in criteria to select students in retention studies may contribute to changes

in the effectiveness of retention (Hughes et al., 2010). In addition to the sample selection,
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sample size after the matching procedure might also affect the findings. In this study, less
than 150 students were matched for each grade level and subsequently used for later
analyses whereas previous studies that found significant retention effects produced about
250 to 400 matched cases (Hughes, Chen, Thommes, & Kwok, 2010; Moser et al., 2012).
Second, the effects of retention were found to differ based on the used achievement
standard (i.e., curriculum-aligned test or nationally standardized test). Curriculum-aligned
tests can generate grade equivalent scores, similar to same-grade comparisons used in the
study by Hughes and colleagues whereas nationally standardized test generates age
equivalent scores such as the Rasch-based W scores used in the current study (Hughes,
Chen, Thommes, & Kwok, 2010). The effect of retention was less negative when using
grade equivalent scores as the outcome as opposed to use age equivalent scores (Allen et
al., 2009; Wu, West, & Hughes, 2008b). A third reason for results that diverge from
previous studies is the SEELS data was collected at the time when the standards-based
reform movement was started, and more emphasis was put on using high stakes testing for
making decisions with regard to retention and move away from social promotion (U.S.
Department of Education, 1999). Under such educational policy contexts, it is not
surprising to see the majority of students with disabilities were retained as they were more
likely to fall behind academically (Venable, 2015). However, we know little about the
instructions those retained students were receiving while repeating the grade and the
dataset does not include information on the kind of instructions and interventions provided
for students with disabilities after they were retained. Grade retention by itself would not
be expected to remediate the academic problems that students with disabilities experience
and if they were retained without receiving specialized instructions, they may have less

chance for success (Heubert & Hauser, 1999).
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LIMITATIONS

This study contains several limitations that should be considered when
summarizing the findings. To begin with, SEELS was not designed to include general
education populations and thus a comparison of retention effect between students with and
without disabilities is out of the question. Although the focus of the study is to examine the
retention rates for students with disabilities, trajectories of students with disabilities
retained at different grade, and retention effect on student academic outcomes, it also
deserves the attention of future researchers to compare retention rates, performance gaps
and retention effect between general and special education populations. Such comparisons
could help further our understanding of how retention affects students with and without
disabilities differently and what factors might cause the disparities.

Second, SEELS data was collected more than a decade ago, which makes it a less
current up-to-date dataset. However, there is no recent data collected nationally wide that
contains large number of students with disabilities as well as disaggregates by disability
category. More recent national dataset such as the Early Childhood Longitudinal Study
Kindergarten Class of 2010-2011 (ECLS-K:2011) contains some limitations which makes
it an inappropriate database to use. First, the ECLS-K data only contains a small portion of
students with disabilities (less than 10% of all students in the dataset are students with
disabilities). Second, although the data collection still continues, the current data only
covers students at elementary grades from kindergarten to fourth grade. More importantly,
it does not collect data of retention status at student level.

Third, other variables not included in the logistic model to estimate propensity
scores due to large number of missing values may also be predictive of retention status. In

order to maximize the number of students after matching, the predictors included for the
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logistic regression model to estimate propensity scores have to have less than 40% missing
rate. However, some variables that were found to impact whether a student was retained
captured in the dataset were not used because of the large percent of missing cases such as
parental involvement at school (Willson & Hughes, 2006). In addition, there is also a lack
of baseline measure for school readiness skill collected in SEELS (i.e., early academic
skills in reading, math and general knowledge skills), which is another important predictor
of grade retention (Davoudzadeh, McTernan, & Grimm, 2015).

Two other important limitations of this study relate to the methodology. First,
although the propensity score matching provides control for differences between the
retained and promoted groups on a list of baseline variables measured at the initial Wave,
differences in some of these variables may occur after the first Wave. Therefore, it is
extremely challenging to account for the effects of changes in measured covariates after
the initial Wave of data collection (Rosenbaum & Rubin, 1983; Singer & Willet, 2003).
The next limitation is related to the missing data on both the outcome and predictors. About
28% to 38% of students took the WJ-III at Wave 1, Wave 2 and 3, respectively. Although
HLM model is flexible in handling missing values at level 1 and can substantially reduce
bias due to missing data, it is not flexible in handling missing data at level 2 such as
disability types, retention status or other demographic variables. In addition, about 21% of
all students have valid data for the retention variable at each grade and the large number of
missing value of retention status reduces the matched sample sizes by grade.

Last, although SEELS captured whether students were retained or not at each grade
level, we know little about what instructions or interventions retained students were
receiving during the retained year. In order to better explain why retention hinders students
with disabilities from making progress, it is important to ask questions such as did students

with disabilities get special education or additional support while being retained? Did they
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receive individualized interventions? Is the retained year a simple repetition of the grade
with the same teacher, same curriculum and same level of support as last year? However,
such questions remain unknown in the dataset and should be explored in future studies.
Moreover, alternatives to grade retention should also be considered in the future literature.
Researchers have proposed a couple of alternatives besides retaining students if they do
not meet predetermined academic standards such as offer summer school to students to
catch up, provide before- and after-school programs and tutoring, train and hire qualified
teachers to use a variety of teaching strategies to meet students’ unique needs, or promote
students with remedial instructions (Bolt, Krentz, & Thurlow, 2002; Darling-Hammond &
Falk, 1997; Shepard & Smith, 1990). In one word, it makes more sense to critically
investigate classroom and school practices when students are not making expected gains
and pay more attention to the conditions under which students were thriving or failing. As
Bowman (2005) pointed out, a critical question to ask is “whether or not students are unable
to learn, choose not to learn, or do not have access to the resources they need to be

successful learners” (p.45).

IMPLICATIONS FOR PRACTICE

With such a high proportion of students with disabilities retained at elementary
grades and little to negative effect resulting from retention on student academic and social-
behavioral outcome, it is less likely for teachers to recommend grade retention to students
with disabilities. Moreover, considering the high financial cost associated with grade
retention, results of the current study further add strong evidences for schools, teachers and
policy makers to reconsider the use of grade retention and use the money more wisely
(Bowman, 2005). This section discusses the present study’s implications for practices from

perspectives of schools, teachers and policy makers.
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Implications for Schools

Although it may sound unrealistic to completely abandon grade retention practices
in schools, it is important for schools and teachers to be aware of the retention rates and
effects for students with disabilities and the early interventions that could help prevent
retention from occurring. With so many students with disabilities at early grades (e.g., K-
2) being retained, it raises concern on the progress of early school readiness for this
particular group of students. Given early school readiness is a strong predictor of grade
retention above child demographic variables such as race, family socioeconomic status,
schools should develop more effective early reading programs to decrease the possibility
of students being retained in early grades (Willson & Hughes, 2006). For students with
disabilities who not only face challenges in academic sphere but also in behavioral aspect,
it may also contribute to lowering retention rates if other interventions focusing on social
and behavioral trainings were provided. In addition to early reading and behavioral
programs, it was also suggested that preschool intervention programs can also help prevent
academic failure. Such programs could target students with disabilities and assist them in
developing early school readiness necessary for success at school. For instance, Head Start
is an example of preschool intervention programs that has been proven to prevent retention
from occurring once the targeted students were equipped with those skills (Barnett &
Hustedt, 2005; Lincove & Painter, 2006).

Besides the preventive early interventions for grade retention, schools should also
investigate the effectiveness of instructions students with disabilities were receiving while
being retained. It is critical that schools’ retention practices for students with disabilities
align well with IDEA regulations. Essentially, students with disabilities who were retained
should not be deprived of the opportunity to access the general curriculum so that they

could still meet standards-based assessment and curriculum requirements (Bowman,
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2005). Therefore, questions such as are retained students with disabilities receiving
intensive remedial instructions while being retained should be asked frequently by school
administrators to ensure that students with disabilities are not just repeating another year
without any substantial changes or modifications on the instructions, resources and
materials (Peterson & Hughes, 2011). Previous studies found retained students receiving
supplemental and individualized instructions and supports made more gains in
achievements (Stone & Engel, 2007). For students with disabilities, such intensive
remedial instructions and practices may need to be sustained even beyond the retention
year to ensure they could maintain their achievement.

Schools should also do a better job in publishing data pertaining to retention rates
annually so that districts can be better informed of students’ progress. Considering the
heavy social and personal cost associated with grade retention, schools, districts and states
should develop more efficient ways to keep track of how many students with disabilities
were retained, who those retained students are and how retained students with disabilities
performed compared to their promoted peers in both general and special education

populations (Bowman, 2005).

Implications for Teachers

In order to enhance teachers’ awareness of retention effect on student outcomes,
teachers should be provided with more exposure to preparation and professional
development programs and more opportunities to expand network with colleagues. For
preservice teachers, it is critical for teacher preparation programs to help build and
strengthen their awareness of the benefits and risks associated with grade retention. A well
grasped knowledge of current research on retention could facilitate teachers in making

better decisions about retaining students with disabilities. For example, it is suggested that
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a wide range of factors should be taken into considerations by teachers when making
decisions of retaining students with disabilities (Renaud, 2013). In addition to teacher
preparation programs, preservice and in-service teachers should be involved in
professional development programs and get better trainings in teaching strategies that will
improve learning for students with disabilities (Bowman, 2005; Renaud, 2013). For
example, training teachers to teach more effectively which include using assessment results
to drive the subsequent instructions as well as monitoring students’ progress using progress
monitoring tools (Bowman, 2005). Progress monitoring tools such as Curriculum-Based
Measurement (CBM) probes allow teachers to closely monitor students’ progress on a
regular basis so that teachers could identify less effective teaching practices and modify
them accordingly if students were not making the expected progress (Shinn, 1998). It is
also equally important for teachers to establish and maintain a healthy and open dialogue
and communication with parents to discuss the possible reasons of academic failure,
decisions to retain or not, and alternatives to retention that work best for students with
disabilities. Previous studies found parental involvement in school is also an important
predictor of retention (Willson & Hughes, 2006). By maintaining such conversations,
teachers could not only encourage parents to be move involved in students’ daily school
life, but they could also get extra information on students’ home literacy environment as
well as how students with disabilities behave at home, all of which should be taken into
considerations when making decision of retention. Last but not the least, results of the
current study indicate no significant differences on retention rates by student demographic
variables, but disability type is a significant predictor of academic and social-behavioral
outcomes. Teachers should pay more attention to the disability profile of students when it

comes to the failure to meet grade level expectations. Instead of repeating a grade, it may
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be more worthwhile to understand the difficulties and struggles caused by students’

disabilities.
Implications for Policy Makers

It has been almost 20 years since SEELS were collected. For students with
disabilities in particular, efforts made by one stakeholder or another is far from enough.
Rather, coordination from different facets of school reform, such as to align retention
policies with Individuals with Disabilities Education Act (IDEA) regulations, should be
guaranteed. An important prerequisite for policy makers to bear in mind is that students
with disabilities should be given equal access to general curriculum even if they were
retained so that they could meet standards-based assessment goals and requirements
(Bowman, 2005). What also worth mentioning is the base on which decisions should be
made regarding retention or promotion especially when it comes to students with
disabilities. Should the decision of retaining or promoting a student with disabilities made
only on the basis of a single assessment score? Should we also take into considerations of
other factors such as disability type? These questions have to be answered more cautiously
as the sole use of the assessment to make high stakes decision instead of taking into account
other sources of evidences has been questioned more often by scholars and researchers
(Thompson & Cunningham, 2000). Therefore, for students with disabilities, it is critical
for policy makers to firstly guarantee their equal access to general curriculum to ensure
teachers have the same expectations towards them as opposed to their peers without
disabilities. More importantly, considerations on other sources of information and
evidences on student academic and social-behavioral development should also be
encouraged to take into consideration when students with disabilities fail academically or

socially.
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CONCLUSION

This dissertation study investigated retention rates, academic and behavioral
trajectories of retained and promoted students, and retention effect on student academic
outcomes exclusively for students with disabilities represented a comprehensive
exploration of retention for students with disabilities for the first time. The results of this
study indicate that retention rates for students with disabilities are much higher than that
of all students or students without disabilities. The academic trajectories of retained
students do not differ from that of their promoted peers except for math outcomes among
students with disabilities who were retained at kindergarten and second grade, when
retained students produced significantly lower trajectories. No statistical difference on
social-behavioral trajectories were found between the retained and promoted groups.
Retention effect on student academic outcome is primarily negligible with the exception of
calculation. These results largely extend previous research on retention rates and effects.
The current study analyzed growth trajectories of academic performance of students with
disabilities on psychometrically strong measure of reading and math ability. Students with
disabilities who were retained scored at no difference or at a significant lower level in
academic and behavioral measurements as opposed to their promoted peers. In addition,
the use of propensity score matching to control for the pre-treatment differences between
the two groups provides strong evidence to date that grade retention fails to prove students
with disabilities who are struggling could benefit from repeating an extra year.

Whereas prior studies of the grade retention effect on students’ growth in
achievement have assumed that retention may be a more appropriate intervention for
students with the poorest academic and learning related skills, results from the current
study challenge that assumption. Students with disabilities represent one particular student

group that is characterized with poorer academic and behavioral skills, and retention does
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not seem to benefit them in improving their academic and social-behavioral performances
in the long term. Although the research evidence clearly demonstrates the ineffectiveness
of grade retention, students with disabilities were retained as a result of their performance
on state testing. Considering the cost associated with retention among students with
disabilities could be high, more efforts should be directed to the exploration of other
effective alternative interventions to prevent students with disabilities from lagging behind.
Future research on the effects of retention among students with disabilities should take into
account the instructions students were receiving while being retained and identify whether
there are situations when grade retention produces beneficial outcome for students with
disabilities. In addition, studies should also consider what other specific interventions can
be provided to students with disabilities instead of grade retention.

Another noteworthy point about this study is that disability types were more salient
predictors of student academic performances using propensity score matched samples after
controlling for the effect of all the other factors such as student age and retention status.
However, student race and EL status both fail to predict student academic outcomes. For
instance, students with MR exhibited reading performance about 4.6 standard deviation
whereas students with other low incidence disabilities scored about 4.71 standard deviation
lower than their peers with autism on letter word identification. In contrast, students with
SLD, SLI, EBD, VI, and OHI produced greater performances on passage comprehension
than their peers with autism. Differences among disability categories are more evident in
math growth trajectories. For instance, students with all disability types except for MR and
OLI scored significantly higher on applied problem than their peers with autism. In terms
of calculation, students with SLD, SLI and VI scored about 3 standard deviations higher
than their peers with autism whereas students with mental retardation and other low

incidence disabilities scored significantly lower than their peers with autism. The findings
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point out the importance of providing students with disabilities, notably students with
mental retardation and other low incidence disabilities, with more effective and timely
interventions and remedial instructions before the performance gaps become even larger.
There are many ways grade retention could be improved and increased scrutiny
around student outcomes should not be the only reason why we are paying closer attention
to student success (Venable, 2015). Results of the current study provide some evidentiary
support for grade retention theories that focus more on the environmental factors such as
student background and school efforts. When students with disabilities fail at school,
thorough considerations on specific challenges possibly resulting from disabilities,
disadvantaged family conditions and inappropriate school practices that student, parents or
schools face should be warranted. Unfortunately, the decision to retain students,
particularly students with disabilities, was typically made without sufficient considerations
on a more comprehensive view of students, which involves other important factors such as
ability level, maturity, family environment and parental involvement. As a consequence,
“the disappointing outcomes of retained students may well reflect the reasons they were
held back in the first place rather than the consequences of being retained” (West, 2012,
p-2). Retention is most likely to be successful if students who were retained were provided
with additional research-based instructions or practices in subject areas where most of the

effort was needed.
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