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Abstract

The purpose of this study was to examine on a State English Language Proficiency Examination
for grades K-12 (a) the performance of students in low SES environments vs. high SES
environments as measured by school Title I participation, (b) the performance of males vs.
females, (c) the effect of ethnicity( Hispanic vs. non-Hispanic students), and (d) any interaction
effects. Data from the spring 2008 administration were used. Hierarchical linear modeling of
the data revealed a significant effect for SES, ethnicity and gender. At the lowest grade bands,
students in high SES schools typically outperformed students in low SES schools, non-Hispanics
outperformed Hispanics, and girls outperformed boys. These differences were reduced or

eliminated at the higher grade bands.
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Objective

The primary objective of this study is to examine variables that moderate performance on
a state English Language Proficiency Assesment, specifically, school-level SES (Title I
inclusion), ethnicity (Hispanic vs. non-Hispanic) and gender (boys vs. girls) in grades K-12.

Theoretical Framework
Demographic Make-up of English Language Learners

English language learners (ELLs), are students whose first language is not English and
are not yet fluent in English. The ELL population is growing more quickly than the population
at large. Recent estimates put the number of ELLs at approximately 5 million, compared to
about 2.5 million in 1980 (GAO, 2006). At the current rate of increase, ELL enrollment in U.S.
schools is projected to reach 10 million by 2015 (Van Roekel, 2008).

In 2005-06, according to the National Center for Education Statistics (NCES, 2010),
more than 4,2 million students (8.7%) in reporting states and the District of Columbia were
English language learners. States that have a large concentration of ELLs are California, where
approximately 1.6 million, or 25% of students are considered ELL. Texas, Florida, Arizona,
New York, and Illinois also have a large percentage of their student population classified as
ELLs. Analysis of the composition of ELL students in select states reveals that of these English
language learners, approximately 78% are Hispanic, 12.9% Asian/Pacific Islander, 6.1% non-
Hispanic White, 2.6% non- Hispanic Black, and 1.6% American Indian/Alaskan Native (Wolf et
al., 2008). Additionally, the majority of ELL students are from low income families (Neill,
2005; Zeichner, 1996). According to the 2000 Census, close to 60% of ELL students in
elementary grades come from low income families (Capps, et al., 2005). With respect to

languages spoken, Kindler (2002) identified over 400 languages in a survey of ELLs. The vast
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majority of ELL students spoke Spanish as a primary language, followed by Vietnamese at
approximately 2%. Most ELLs are U.S. born. Data from the 2000 Census indicated that
approximately 59% of ELL students in grades K through 6 had immigrant parents, but were born
in the United States. 18% of those surveyed were third generation, and approximately 24% were
foreign-born (Capps et al., 2005).

Gender and academic achievement

Girls have traditionally outperformed boys in the classroom, particularly in the language arts
(Whitmire, 2010). Whitmore noted that the average high school g.p.a. for girls is 3.09 and 2.86
for boys. Additionally, boys are almost twice as likely to repeat a grade, are three times as likely
to be expelled and drop out at a significantly higher rate. The gap between girls and boys has
increased in recent years. A recent study released by the Center on Education Policy reports that
boys have fallen behind in reading in all 50 states. Approximately 79 percent of girls could read
at a level deemed “proficient,” compared with 72 percent of boys (Chudowsky & Chudowsky,

2010).

Hispanic Students and Academic Achievement

The disparity in academic achievement between white students and Hispanic students has
been widely reported in the literature. The National Center for Educational Statistics (2003)
reported that at all grade levels, the average achievement-test scores of Hispanic students are
lower than white students and by the end of high school, Hispanic students reading and
mathematical skills are comparable to those of white 13 year old (National Center for
Educational Statistics, 2003). Hispanics tend to not be as affluent as their white and Asian-
American counterparts. According to the National Poverty Center, poverty rates for Hispanics

greatly exceed the national average. In 2007, 21.5 percent of Hispanics were poor, compared to
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8.2 percent of non-Hispanic whites and 10.2 percent of Asian-Americans (National Poverty
Center, 2008).

Recent research has revealed a significant difference between the ELL scores of Hispanic
and non-Hispanic students in a two year longitudinal study (Stephenson, Wang, Arce-Ferrer, &
Xue, 2008). Hispanic students tend to score lower than non-Hispanic students overall and across
the subtests of the ELL examination. However, Stephenson et al (2008) also noted that the gap
in scores between Hispanics and non-Hispanics was most apparent at the lower levels and
diminished as grade increased.

Socioeconomic Status and Academic Achievement

The research on socioeconomic status (SES) and academic achievement is extensive. The
majority of the work over the years has pointed to an effect for socioeconomic status.
Quantitative synthesis of the body of research suggests there is a moderate to strong relationship
between the two (Sirin, 2005; White, 1982). Students from high SES environments consistently
outperform students from low SES environments.

ELL Students and Academic Achievement

ELL students do not perform as well as their English speaking peers academically and on
standardized tests (U.S. GAO, 2006; August & Hakuta, 1997). This relationship is even true for
mathematics, which has a minimal language demand. This relationship makes intuitive sense as a
majority of ELLs are economically disadvantaged and there is a well documented and strong
relationship between socio-economic status and academic performance. Not only are they hindered
by their lack of fluency in English, but a relative lack of financial means compared to native

English speakers also provides a significant barrier to closing the achievement gap.
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The academic underperformance of Hispanic students has been widely reported on in the
literature. The National Center for Educational Statistics (2003) reported that at all grade levels,
the average achievement-test scores of Hispanic students are lower than white students and by
the end of high school, Hispanic students reading and mathematical skills are comparable to
those of white 13 year old (National Center for Educational Statistics, 2003). Hispanics also
tend to not be as affluent as their white and Asian-American counterparts. According to the
National Poverty Center, poverty rates for Hispanics greatly exceed the national average. In
2007, 21.5 percent of Hispanics were poor, compared to 8.2 percent of non-Hispanic whites and
10.2 percent of Asian-Americans (National Poverty Center, 2008).

The No Child Left Behind (NCLB) Act and English Language Learner Students

NCLB is the most recent reauthorization of the Elementary and Secondary Education Act
(ESEA) and mandates federal programs be implemented with the intention of improving the
performance of U.S. primary and secondary schools. NCLB uses the term “limited English
proficient” to describe individuals, aged three through twenty-one, who are enrolled or preparing
to enroll in an elementary or secondary school and whose difficulties in speaking, reading,
writing, or understanding English may affect their ability to participate fully in society and to
succeed in school and on state assessments. These students may include immigrants and migrants
as well as U.S. born citizens whose language proficiency is affected by an environment in which
a language other than English is spoken at home. (Part A, subpart 1, sec. 1111 (b) (3) (C) (ix)
(I1D)).

Title I of the Elementary and Secondary Education Act

Title I was implemented with the noble intention of closing the gap in achievement

between students from low SES environments and students from high SES environments by
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providing additional federal funding to schools with a large proportion of low SES students
(ESEA of 1965, 79 Stat 27, 27). To qualify as a Title I school, a school must have 40% or more
of its students that come from families that qualify under the United States Census's definitions
as low-income. For the 2008 fiscal year, $13.9 billion in financial assistance was authorized to
schools educating low-income students (NEA, 2008).

The overall effectiveness of Title I remains a matter of question and as with many
government programs, there has been much debate over the years on whether it should be
modified or repealed altogether (Jennings, 2001;Borman & Agostino, 2001). The U.S.
Department of Education funded the “Prospects” study which was to be a national longitudinal
assessment of Title I. The Prospects study found that Title I assistance was usually insufficient
to close the gap in academic achievement between advantaged and disadvantaged students
(Puma, 1999). A more recent quantitative compilation of the research indicates a modest effect
of Title I participation in students’ annual performance in mathematics (d =.12) and reading (d =
.05) (Borman & Agostino, 2001). These effect sizes would be categorized as “small” using
Cohen’s “rule of thumb” for gauging the magnitude of effect (Cohen, 1969), but also nonzero.
Rationale for Hierarchical Linear Modeling

Hierarchical linear modeling will be used to examine the relationship between student
level ethnicity, gender, and school level socio-economic status. Estimation of effects in a
hierarchical linear model is usually superior to estimation in traditional linear models such as
Ordinary Least Squares regression primarily because HLM does not assume independence of
observations (Bryk & Raudenbush, 1992). If there is clustering of the criterion variable within a
higher order variable (i.e. students within schools), a multi-level approach will provide results

superior to OLS. Additionally, these data are naturally structured in a hierarchical way. At the
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school level, an institution can be either a school that receives Title I funding, or one that does
not. All students within a Title I school receive the benefits of Title I funding and all students in
a non-Title I school do not. Ethnicity and gender are characteristics of the individual, as opposed
to the school.
Methods and Procedures

Data and Description of Assessment

Data were collected from a large State’s English language proficiency assessment. The
total sample size was 253445. The assessment is divided into four basic content areas —
speaking, listening, reading, and writing for grades K-12. It includes multiple-choice,
constructed-response, short-response, and extended-response items. For grade K, there are a total
of 53 items; for grade-spans 1-2 and 3-4, there are a total of 76 items, and grade-bands 6-8 and 9-
12, there are a total of 84 items. These content areas are combined into larger components —
Overall (Listening/Speaking/Reading/Writing), Oral (listening/speaking), and Comprehension
(reading/listening) that scale scores are derived from. These scaled scores are the criterion
variables of interest in this study.

Measure of Title I Inclusion and Ethnicity

Schools will be disaggregated into those qualifying for Title I assistance and those that do
not. This variable will serve as our school level (level 2) measure of socioeconomic status
Ethnicity was measured as students identifying themselves as Hispanic or non-Hispanic in the

demographic portion of the examination.

Construction of Model
Initially, an unconditional means model was fitted and variation in ELP scores across

schools, as well as within schools, was examined. After it was determined that there was
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significant variance in ELP scores across schools, as well as among students within schools, the
hypothesized level-1 and level-2 predictors were added. Main and interaction effects were then
examined. The full model is
Yij =Yt Y,o(Ethnicity) + Y,,(Grade-level) + Y,,(Gender) + Y, (Grade-level)*(Ethnic) (1)

+ Y4 (Grade-level)*(Gender) + Y,(Gender)*(Ethnic) + Y,,(SES)+

Y, (SES)*(Grade-level) + Y,,(SES)*(Ethnic) + Y,;(SES)*(Gender) + u,;+r;;

Y, represents the grand mean. The level-1 predictors are Ethnicity(Y,,), Y,,(Grade-
level), and Y,,(Grade-level). Y,,(Grade-level)*(Ethnic) and Y, (Grade-level)*(Gender) are the
level-1 interaction terms. The level-2 predictor is school-level SES(Y,,). Y,,(SES)*(Grade-

level), Y.,(SES)*(Ethnic), and Y,;(SES)*(Gender) are the cross level interaction terms. The

term u,; represents the random variation around the intercept and the term r;; represents the

random variation of students within schools. For the above equation, ethnicity took a value of
“1” for Hispanic students and “0” for non-Hispanic students, gender took on a value of “F” for
females and “M” for males, SES took a value of “0” for non-Title I schools and “1” for Title I
schools and Grade-level has 5 values: grades k-1, 2-4, 5-6, 7-8, and 9-12.
Results and Conclusions

The intra-class correlation of the unconditional model is the equivalent of expressing the
variance-covariance matrix in correlational form and is an indicator of the appropriateness of the
application of a multi-level approach. The intra-class correlations for the three proposed models
range from .23 to .26, indicating a substantial amount of clustering of ELA scores within

schools. Traditional OLS analysis of these data would yield distorted results and the use of a
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multi-level approach is preferable. A model was fitted for the overall test, the comprehension
subtest and the oral subtest. The final specifications are:

Overall and Oral

Yij =Yt Y,o(Ethnic) + Y,,(Grade-level) + Y,,(Gender) + Y ,(Grade-level)*(Ethnic) + (2)
Y,(Grade-level)*(Gender) + Y,,(SES)+ Y,,(SES)*(Grade-level) + Y,(SES)*(Ethnic)
+ U, + T

Comprehension

Yij =Y+ Y,o(Ethnic) + Y, (Grade-level) + Y,,(Gender) + Y ,(Grade-level)*(Ethnic) + 3)
Y (Grade-level)*(Gender) + Y4, (Gender)*(Ethnic) + Y,,(SES)+ Y,,(SES)*(Grade-level) +
Y,,(SES)*(Ethnic) + u,;+ 1

The main fixed effects in these models are the same as in the proposed model, but not all
of the interactions were significant. There was no interaction between gender and SES for any
model and the interaction between gender and ethnicity was significant only for the
comprehension subtest. The results for the fixed effects before removing non-significant terms
from the model are presented in Appendix A. Charts of the final estimates are in appendix B and
a table of the final estimates is located in Appendix C.
SES
The effect for school-level SES is consistent with what has been reported in the past, however,
there is a significant interaction for grade-level. The gap between non-Title I schools is larger at
the lower grade-bands than at the higher grade bands indicating the students in low SES settings
improve at a faster rate than students in high SES schools. For example, the difference between

non-Title I non-Hispanic males at the lowest grade-band on the overall test is 32, while at the

highest grade-band it is 14. The difference between Hispanic females at the lowest grade-band is
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14 in favor of girls in non-Title I schools. At the highest grade-band, Hispanic girls in low SES
schools actually perform better than Hispanic girls in high SES schools. A possible reason for
the gap between high and low SES schools closing is that Title I funding positively affects the
rate of English acquisition.

Ethnicity

At the lowest grade bands, non-Hispanic children in high SES schools outperformed Hispanic
children and low SES non-Hispanic children. The differences between low SES non-Hispanic
children and low SES Hispanic children were very small, but slightly in favor of non-Hispanics.
This relationship changed markedly as grade increase. Up until grade-band 7-8, Hispanic
children, particularly those in the low SES schools, improved at a faster rate than their non-
Hispanic peers. In the grade 7-8 band, Hispanic girls in non-Title I schools scored the highest of
any group and Hispanics in low SES schools scored about 18 points higher than non-Hispanics
in low SES schools. On average, Hispanic children performed better than their non-Hispanic
peers at this level. This trend in favor of Hispanics reversed in high school however.
Inexplicably, the performance of Hispanics, in both high SES and low SES schools, lost ground
against their non-Hispanic counterparts. A result of this is non-Hispanic girls scoring the highest
of any group in high school. Non Hispanic children in low SES schools steadily lost ground
against there peers as grade band increased, with the largest disparity occurring at grades 7-8.
They gap was reduced greatly in HS however.

Gender

There was a significant effect for gender that was fairly consistent across grades K-8, but
was reduced at the high school level. For grades K-8 on the overall test, the difference between

girls and boys was typically about 4 to 5 points. In high school, the range in differences in favor
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of girls was from 1 to 3. For the oral portion, the differences between boys and girls were not
quite as pronounced, particularly at the high school level. High school Hispanic boys in low
SES schools actually scored one point higher than high school Hispanic females in low SES

schools.

Educational or Scientific Importance of the Study

English language acquisition is crucial for fully assimilating into American society and is
an important prerequisite for improvement in other academic areas. Stephenson and Boazeman
(2007) found there was a correlation of approximately .60 between ELA scores and scores on
standardized state assessments of math, reading, and science. This indicates a strong relationship
between mastery of the English language and overall academic performance, underscoring the

importance of acquisition of English for ELL children.

The results of this study support previous research that shows students in high SES
environments outperform students in low SES environments and girls typically outperform boys.
The results for ethnicity are not as clear cut. At the lowest grade-band, the data are as would be
expected given previous research — non-Hispanic children in high SES schools outperformed all
other groups and non-Hispanic children in low SES schools did slightly better than Hispanic
students in low SES schools. There was a significant interaction for grade-level however. As
grade increased, Hispanics gained at a faster rate than non-Hispanics. This trend reached its
apex at grades 7-8 where Hispanics actually outperformed their non-Hispanic counterparts across
the board (i.e. Hispanic non-Title I boys scored one point higher than non-Hispanic non-Title |
boys). The drop-off in the performance of high school Hispanic kids in this sample is perplexing
and the reason for it is not readily apparent. Perhaps it is evidence of an underlying trend, or just

sampling error. It is a possible avenue of further research.



Predicting ELP 13

The gap in academic achievement between boys and girls has been garnering attention in
recent years (Whitmire, 2010). The phenomenon is present in these data. In almost every
instance, girls outperform their male counterparts. As mastery of the English language is a
prerequisite for excelling in other academic areas and gaining admission to colleges, girls,
including girls in this sample of ELL students, seem to have an advantage. One bright spot for
boys appears to be the gap closes at the high school level, but this result may be misleading as
boys drop out from high school at much higher rates than girls and are expelled at much higher
rates (Whitmire, 2010). It is reasonable to assume the boys leaving school, willingly or
unwillingly, were among the lower performing students. This would create restriction of range in
the criterion (ELA scores) and would provide results that are misleading. An alternative
hypothesis — that boys really do close the gap in high school is a possibility as well and further

analyses to parse out these reasons could shed more light on this relationship.

While overall, the results are encouraging for Hispanic students, an issue from this
analysis that remains is why non-Hispanic students in low SES environments steadily fall behind
through grade 8. Hispanic students, both in high SES and low SES environments, improve at a
rapid rate in grades K-8. Non-Hispanic children in low SES environments lag further and further
behind as grade increases. A possible reason for this could be that since 80% of the ELL
population is Hispanic, efforts to assist ELLs with the acquisition of English are primarily geared
towards Spanish speaking students (i.e. bilingual teachers that speak Spanish, Spanish-English
books). The gap is reduced in high school, as non-Hispanic children, both in high SES and low
SES schools show more growth from middle school, as indicated by the steeper slopes, but the
cause of this is not clear from this research. For instance, if it is due to poor performing students

dropping out in high school, or being expelled. Longitudinal research tracking individual



Predicting ELP 14

students would shed light on these questions, but would be difficult given the transient nature of
these students and the families they are part of. Finally, even if it was determined that the
enhanced English acquisition of Hispanics as opposed to non-Hispanics in grades K-8 was a
direct result of federal programs, it would be difficult to marshal a similar effort for non-
Hispanic children in low SES schools. Due to the heterogeneous nature of the group and the
number of distinct languages spoken, it would be difficult to direct an effort towards each of

those groups with the positive results that have been demonstrated with Hispanic students.
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Appendix A: Random and fixed effects for the full model of the listening/speaking and

reading/writing portions of the examination



Table A.1 Results for random and fixed effects for the Overall Test
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Standa Z
Random Effects Subject Estimate rd Error Value Prz
UN(1,1) school 254.26 10.81 23.52 <.0001
Residual 2218.10 6.2514 354.81 <.0001
Standa
Grade- Gende rd

Fixed Effects band SES Ethncity r Estimate Error tValue Pr> |t|
Intercept 555.57 0.76 733.14 <.0001
Grade-band 9-12 144.86 128 11341 <.0001
Grade-band 7-8 113.94 09 126.61 <.0001
Grade-band 5-6 103.51 0.72 14298 <.0001
Grade-band 2-4 66.60 0.72 92.29 <.0001
Grade-band K-1 0 . . .
Ethnicity Hispanic -18.38 0.65 -28.27 <.0001
Ethnicity non-Hispanic 0 . . .
Gender F 6.27 0.56 11.15 <.0001
Gender M 0 . . .
Grade-band*Gender 9-12 F -3.58 0.66 -5.41 <.0001
Grade-band*Gender 9-12 M 0 . . .
Grade-band*Gender 7-8 F -0.83 0.61 -1.35 0.18
Grade-band*Gender 7-8 M 0 . . .
Grade-band*Gender 5-6 F -0.08 0.55 -0.14 0.89
Grade-band*Gender 5-6 M 0 . . .
Grade-band*Gender 2-4 F 0.57 0.57 1.01 0.31
Grade-band*Gender 2-4 M 0

Grade-band*Gender K-1 F 0

Grade-band*Gender K-1 M 0 . . .
Grade-band*Ethnicity 9-12 Hispanic 6.11 1.00 6.09 <.0001
Grade-band*Ethnicity 9-12 non-Hispanic 0 . . .
Grade-band*Ethnicity 7-8 Hispanic 19.61 0.91 21.60 <.0001
Grade-band*Ethnicity 7-8 non-Hispanic 0 . . .
Grade-band*Ethnicity 5-6 Hispanic 16.88 0.74 22.78 <.0001
Grade-band*Ethnicity 5-6 non-Hispanic 0 . . .
Grade-band*Ethnicity 2-4 Hispanic 8.38 0.74 11.38 <.0001
Grade-band*Ethnicity 2-4 non-Hispanic 0

Grade-band*Ethnicity K-1 Hispanic 0

Grade-band*Ethnicity K-1 non-Hispanic 0 . . .
Ethnicity*Gender Hispanic F -0.59 0.47 -1.27 0.21
Ethnicity*Gender Hispanic M 0

Ethnicity*Gender non-Hispanic F 0

Ethnicity*Gender non-Hispanic M 0 . . .
SES Title | -31.47 248 -12.70 <.0001
SES non-Title | 0
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Grade- Standard
Fixed Effects band SES Ethncity Gender Estimate Error t Value Pr> |t]|
SES*Grade-band 9-12 Title | 16.82 2.97 5.66 <.0001
SES*Grade-band 9-12 non-Title | 0 . . .
SES*Grade-band 7-8 Title | 5.59 2.56 2.18 0.03
SES*Grade-band 7-8 non-Title | 0 . . .
SES*Grade-band 5-6 Title | 6.81 1.79 3.81 0.00
SES*Grade-band 5-6 non-Title | 0 . . .
SES*Grade-band 2-4 Title | 4,72 1.71 2.76 0.01
SES*Grade-band 2-4 non-Title | 0
SES*Grade-band K-1 Title | 0
SES*Grade-band K-1 non-Title | 0 . . .
SES*Ethnicity Title 1 Hispanic 17.38 1.92 9.03 <.0001
SES*Ethnicity Title 1 non-Hispanic 0
SES*Ethnicity non-Title | Hispanic 0
SES*Ethnicity non-Title | non-Hispanic 0 . . .
SES*Gender Title | F -1.00 1.04 -0.97 0.33
SES*Gender Title | M 0
SES*Gender non-Title | F 0
SES*Gender non-Title | M 0
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Standard

Random Effects Subject Estimate Error Z Value PrZz
UN(1,1) School 256.31 11.26 22.76 <.0001
Residual 2727.47 7.69 354.80 <.0001
Solution for Fixed Effects

Grade- Standard
Fixed Effects band SES Ethncity Gender Estimate Error t Value Pr>|t|
Intercept 555.41 0.81 682.04 <.0001
Grade-band 9-12 138.96 1.37 1015 <.0001
Grade-band 7-8 11111 0.99 111.76 <.0001
Grade-band 5-6 99.74 0.80 124.3 <.0001
Grade-band 2-4 67.10 0.80 83.88 <.0001
Grade-band K-1 0 .
Ethnicity Hispanic -17.75 0.72 -24.67 <.0001
Ethnicity non-Hispanic 0 .
Gender F 3.75 0.62 6.01 <.0001
Gender M 0 .
Grade-band*Gender 9-12 F -1.54 0.73 -2.11 0.0349
Grade-band*Gender 9-12 M 0 .
Grade-band*Gender 7-8 F 3.02 0.68 446 <.0001
Grade-band*Gender 7-8 M 0 .
Grade-band*Gender 5-6 F 1.87 0.61 3.04 0.0024
Grade-band*Gender 5-6 M 0 .
Grade-band*Gender 2-4 F 3.08 0.63 489 <.0001
Grade-band*Gender 2-4 M 0
Grade-band*Gender K-1 F 0
Grade-band*Gender K-1 M 0 .
Grade-band*Ethnicity 9-12 Hispanic 7.72 1.11 6.97 <.0001
Grade-band*Ethnicity 9-12 non-Hispanic 0 .
Grade-band*Ethnicity 7-8 Hispanic 18.15 1.00 18.08 <.0001
Grade-band*Ethnicity 7-8 non-Hispanic 0 .
Grade-band*Ethnicity 5-6 Hispanic 17.23 0.82 20.98 <.0001
Grade-band*Ethnicity 5-6 non-Hispanic 0 .
Grade-band*Ethnicity 2-4 Hispanic 7.27 0.82 8.9 <.0001
Grade-band*Ethnicity 2-4 non-Hispanic 0
Grade-band*Ethnicity K-1 Hispanic 0
Grade-band*Ethnicity K-1 non-Hispanic 0 .
Ethnicity*Gender Hispanic F -1.02 0.52 -1.98 0.05
Ethnicity*Gender Hispanic M 0
Ethnicity*Gender non-Hispanic F 0
Ethnicity*Gender non-Hispanic M 0
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Grade- Standard

Fixed Effect band SES Ethncity Gender Estimate Error t Value Pr > |t|
SES Title | -35.17 272 -12.92 <.0001
SES non-Title | 0 . . .
SES*Grade-band 9-12 Title | 18.44 3.24 5.69 <.0001
SES*Grade-band 9-12 non-Title | o . . .
SES*Grade-band 7-8 Title | 7.24 2.81 2.57 0.01
SES*Grade-band 7-8 non-Title | o . . .
SES*Grade-band 5-6 Title | 8.82 1.98 446 <.0001
SES*Grade-band 5-6 non-Title | o . . .
SES*Grade-band 2-4 Title | 5.74 1.90 3.03 0.00
SES*Grade-band 2-4 non-Title | 0
SES*Grade-band K-1 Title | 0
SES*Grade-band K-1 non-Title | o . . .
SES*Ethnicity Title | Hispanic 18.74 2.1218 8.83 <.0001
SES*Ethnicity Title 1 non-Hispanic 0
SES*Ethnicity non-Title | Hispanic 0
SES*Ethnicity non-Title | non-Hispanic 0o . . .
SES*Gender Title | F -1.00 1.149 -0.87 0.3825
SES*Gender Title | M 0
SES*Gender non-Title | F 0
SES*Gender non-Title | M 0
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Table A.3 Results for random and fixed effects for the Oral Portion

Standard Z
Random Effects Subject Estimate Error Value PrZ
UN(1,1) schoolcode 400.55 16.50 24.28 <.0001
Residual 2767.26 7.80 354.81 <.0001
Solution for Fixed Effects
Standard t

Effect Grade-band SES Ethncity Gender Estimate Error Value Pr> |t|
Intercept 573.97 0.88 650.69 <.0001
Grade-band 9-12 132.74 148 89.43 <.0001
Grade-band 7-8 106.99 1.01 106.04 <.0001
Grade-band 5-6 96.27 0.81 119 <.0001
Grade-band 2-4 56.50 0.81 70.09 <.0001
Grade-band K-1 0 . . .
Ethnicity Hispanic -19.10 0.73 -26.26 <.0001
Ethnicity non-Hispanic 0o . . .
Gender F 4.39 0.63 6.98 <.0001
Gender M 0 . . .
Grade-band*Gender 9-12 F -3.50 0.74 -4.74 <.0001
Grade-band*Gender 9-12 M 0o . . .
Grade-band*Gender 7-8 F -2.15 0.68 -3.15 0.0016
Grade-band*Gender 7-8 M 0o . . .
Grade-band*Gender 5-6 F -2.45 0.62 -3.96 <.0001
Grade-band*Gender 5-6 M 0o . . .
Grade-band*Gender 2-4 F -1.17 0.63 -1.84 0.0659
Grade-band*Gender 2-4 M 0
Grade-band*Gender K-1 F 0
Grade-band*Gender K-1 M 0 . . .
Grade-band*Ethnicity 9-12 Hispanic 7.03 1.13 6.25 <.0001
Grade-band*Ethnicity 9-12 non-Hispanic o . . .
Grade-band*Ethnicity 7-8 Hispanic 21.88 1.02 2151 <.0001
Grade-band*Ethnicity 7-8 non-Hispanic o . . .
Grade-band*Ethnicity 5-6 Hispanic 19.68 0.83 23.76 <.0001
Grade-band*Ethnicity 5-6 non-Hispanic o . . .
Grade-band*Ethnicity 2-4 Hispanic 12.25 0.82 14.89 <.0001
Grade-band*Ethnicity 2-4 non-Hispanic 0
Grade-band*Ethnicity K-1 Hispanic 0
Grade-band*Ethnicity K-1 non-Hispanic 0o . . .
Ethnicity*Gender Hispanic F -0.78 0.52 -1.49 0.1373
Ethnicity*Gender Hispanic M 0
Ethnicity*Gender non-Hispanic F 0
Ethnicity*Gender non-Hispanic M 0o . . .
SES Title | -27.11 2.79 -9.71 <.0001

SES non-Title | 0
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Grade- Standard t

Effect band SES Ethncity Gender Estimate Error Value Pr> |t
SES*Grade-band 9-12 Title | 11.90 3.38 3.52 0.0004
SES*Grade-band 9-12 non-Title | 0 . .
SES*Grade-band 7-8 Title | 2.40 2.88 0.83 0.4051
SES*Grade-band 7-8 non-Title | 0 . .
SES*Grade-band 5-6 Title | 457 2.00 2.29 0.0222
SES*Grade-band 5-6 non-Title | 0 . .
SES*Grade-band 2-4 Title | 453 1.91 2.37 0.0178
SES*Grade-band 2-4 non-Title | 0
SES*Grade-band K-1 Title | 0
SES*Grade-band K-1 non-Title | 0 . .
SES*Ethnicity Title 1 Hispanic 16.68 2.16 7.71 <.0001
SES*Ethnicity Title 1 non-Hispanic 0
SES*Ethnicity non-Title | Hispanic 0
SES*Ethnicity non-Title | non-Hispanic 0 . .
SES*Gender Title | F -0.94 1.16 -0.82 0.4148
SES*Gender Title | M 0
SES*Gender non-Title | F 0
SES*Gender non-Title | M 0
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Appendix B: Plots of fixed effects for Overall, Oral, and Comprehension Tests



Figure B.1 Plot of fixed effects by group for the Overall Test
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Figure B.2 Plot of fixed effects by group for the comprehension portion of the test
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Figure B.2 Plot of fixed effects by group for the oral portion of the test
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Table C.1 Table of fixed effects estimates by group for the overall, comprehension, and oral

portions of the examination

Overall K-1 2-4 5-6 7-8 9-12
Non-Titlel - Non-Hispanic - Male 556 622 659 670 700
Non-Titlel - Non-Hispanic -

Female 562 628 665 675 703
Non-Titlel-Hispanic - Male 537 612 658 671 688
Non-Titlel-Hispanic - Female 542 618 663 676 690
Titlel - Non-Hispanic - Male 524 595 634 644 686
Titlel - Non-Hispanic - Female 529 601 640 648 688
Title1l-Hispanic - Male 523 603 650 662 691
Title1l-Hispanic - Female 528 608 655 666 692
Comprehension

Non-Titlel - Non-Hispanic - Male 555 623 655 667 694
Non-Titlel - Non-Hispanic -

Female 559 626 661 673 697
Non-Titlel-Hispanic - Male 538 612 655 667 684
Non-Titlel-Hispanic - Female 539 615 659 673 686
Titlel - Non-Hispanic - Male 520 593 629 639 678
Titlel - Non-Hispanic - Female 523 599 633 644 680
Title1l-Hispanic - Male 521 601 647 658 686
Title1l-Hispanic - Female 523 606 652 662 687
Oral

Non-Titlel - Non-Hispanic - Male 574 630 670 681 707
Non-Titlel - Non-Hispanic -

Female 578 635 672 683 708
Non-Titlel-Hispanic - Male 555 624 671 684 695
Non-Titlel-Hispanic - Female 558 627 672 685 695
Titlel - Non-Hispanic - Male 547 608 648 656 692
Titlel - Non-Hispanic - Female 550 610 649 658 692
Title1l-Hispanic - Male 544 618 665 676 696
Title1l-Hispanic - Female 547 619 666 676 695




