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ABSTRACT ARTICLE HISTORY
Educators and researchers have long debated the best grade Received 15 January 2018
configuration grouping for middle grade students. This study Accepted 6 August 2019
examined school-level differences in reading and mathematics

standardized test pass rates for students placed in middle schools Mi .

) . . iddle school; grade
versus alternative grade configurations. Latent growth modeling was configuration; academic
conducted separately for 6th, 7th, and 8th grades across a 3-year achievement
sampling period. Sixth-grade pass rates were significantly higher in
elementary schools (e.g, Kindergarten-7th grade) than in middle
schools for reading (78.9% vs. 72.0%) and mathematics (82.5% vs.

76.3%). Seventh-grade pass rates in elementary schools were also
significantly higher than in middle schools for reading (78.5% vs.
75.9%) and mathematics (83.1% vs. 69.2%). Eighth-grade pass rates
were significantly higher in middle schools than in high schools (e.g.,
8th—12th grade) for both subjects (74.7% vs. 70.0% for reading, 63.3%
vs. 52.0% for mathematics). These findings suggest that students
benefit from remaining in elementary school through at least 7th grade.

KEYWORDS

Introduction

The middle school years are a challenging period for adolescents. Simultaneous with phys-
ical, social, and emotional changes (Larson, Moneta, Richards, & Wilson, 2002; Nelson, Lei-
benluft, McClure, & Pine, 2005), many young adolescents also navigate the transition to
middle school. The middle school experience is associated with a decline in academic
motivation and achievement (e.g., Goldstein, Boxer, & Rudolph, 2015; Rockoff & Lockwood,
2010) and has stimulated calls in the United States for middle school reform (Juvonen, Le,
Kaganoff, Augustine, & Constant, 2004).

Over the past several decades, researchers in the United States have investigated
whether the middle-grade decline in academic achievement is developmentally norma-
tive or is specific to adolescents attending middle schools by comparing student achieve-
ment in schools with differing grade configurations. School grade configuration is the span
of grades served by an individual school. Variations in grade configuration have not been
extensively examined outside of the United States, possibly because other countries have
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more uniform configurations for their general education programs (European
Commission/EACEA/Eurydice, 2017). While most adolescents in the United States attend
middle schools that are comprised of sixth, seventh, and eighth grades, other students
attend schools with a different grade configuration, such as those with elementary or
high school grades (e.g., Grades Kindergarten-8 or 7-12). School grade configuration is
important because it affects the number of schools that children attend and how old
they are at the time of each transition. Additionally, student experiences may differ
between configurations. For example, students in elementary schools tend to have one
teacher for most of their subjects, whereas students in middle school typically move
from classroom to classroom for each subject, thus limiting the opportunity to develop
strong relationships with their teachers.

What is the best grade configuration to facilitate achievement in middle grade
students? Until the 1970s, most American public school students attended elementary
school through Grade 6 before moving into junior high schools. Junior high schools
typically consisted of Grades 7 through 8 or 7 through 9 and were intended to prepare
students for the more demanding and rigorous high school curriculum. Early studies
showed that students who attended junior highs experienced poorer outcomes than
students who stayed in elementary school through eighth grade. A review by Eccles,
Lord, and Midgley (1991) found that the transition to junior high school was associated
with poorer academic achievement, decreased motivation, lower sense of school
belongingness, and poor self-esteem. Eccles et al. (1991), along with other researchers,
argued that middle grade students need a more developmentally appropriate and
supportive school environment that recognizes and attends to the unique developmental
characteristics of students in this age range.

School districts in the United States began to shift to sixth- through eighth-grade
middle schools in the early 1970s. From 1970 to 2013, the number of middle schools
(most containing Grades 6-8) in the United States increased by 528%, and the number
of junior high schools decreased by 62% (National Center for Education Statistics, 2015).
There was little scientific rationale for this rapid restructuring of schools, and studies
now conclude that attending middle school is linked to poor academic and behavioral out-
comes (Juvonen et al., 2004). For example, sixth-grade students in middle schools are more
likely to exhibit lower academic competency (Anderman & Midgley, 1997), more disciplin-
ary problems (Cook, MacCoun, Muschkin, & Vigdor, 2008), and poorer attendance
(Schwerdt & West, 2013) than sixth graders in elementary schools. These negative associ-
ations appear to be evident throughout middle school; eighth graders in middle schools
report lower self-esteem (Weiss & Kipnes, 2006), a weaker sense of belonging at school,
and lower grade point averages (Anderman, 2002).

Sixth- and seventh-grade studies

Given that most students in the United States begin middle school in sixth or seventh
grade, most of the grade configuration research has examined academic and behavioral
outcomes for these students. Studies generally show that students entering
middle school in sixth grade demonstrate poorer academic achievement in comparison
to students in Kindergarten through eighth-grade (K-8) schools. One study of over
44,000 students in 243 North Carolina state schools found that students who entered
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middle school in sixth grade had reduced academic performance for reading achievement
in comparison to sixth-grade students who remained in elementary schools (Cook et al.,
2008). Similarly, Poncelet and Metis Associates (2004) found that sixth graders in
Kindergarten through eighth-grade schools in Cleveland city demonstrated greater math-
ematics and reading achievement than students in sixth- through eighth-grade schools. In
contrast, Dove, Pearson, and Hooper (2010) found no relationship between grade
configuration and mathematics or literacy scores for sixth-grade students in Arkansas
middle schools.

Two large, longitudinal studies also support the use of an elementary school configur-
ation for middle grade students. Tracking a sample of over 100,000 students in New York
City over a 10-year period, Rockoff and Lockwood (2010) found large differences in aca-
demic achievement for sixth- and seventh-grade students attending middle school
versus those who did not attend middle school. Students entering middle schools in
either sixth or seventh grade demonstrated lower mathematics and reading achievement
scores during the transition year (about .15 standard deviations) than students who did
not change schools, with poorer scores persisting through at least eighth grade. Further-
more, students entering middle school in sixth grade had a greater loss of achievement
than those entering in seventh grade (Rockoff & Lockwood, 2010).

A second study obtained similar findings using a longitudinal statewide sample in the
state of Florida. Schwerdt and West (2013) found that students who entered middle school
in sixth or seventh grade showed large drops in mathematics and writing achievement,
which persisted through at least 10th grade. Boys and girls experienced similar drops in
achievement after starting middle school. This decline in academic performance after
entering middle school was most evident for students in urban settings, but was also sig-
nificant for suburban and rural areas. These two studies demonstrate the need for concern
for sixth- and seventh-grade students, but say little about eighth grade. They also focused
on student-level effects and did not examine school-level outcomes or the impact of
school-level demographics such as the racial/ethnic and socioeconomic composition of
the school. Previous studies have documented the powerful influence of student demo-
graphics on school-level achievement (e.g., Hopson, Lee, & Tang, 2014; Sirin, 2005).

Eighth-grade studies

While sixth- and seventh-grade studies of academic achievement generally favor elemen-
tary schools, grade configuration studies examining eighth grade are fewer and have pro-
duced less clear results. Whereas the previously described longitudinal studies found that
eighth-grade students in middle school underperform in comparison to eighth-grade stu-
dents in elementary schools, other studies found no differences in eighth-grade achieve-
ment between the elementary and middle school configurations (Byrnes & Ruby, 2007;
Weiss & Kipnes, 2006). Although eighth-grade students most commonly attend middle
schools, approximately 17% of high schools in the United States also have eighth-grade
students (National Center for Education Statistics, 2015). To our knowledge, only two
studies have examined eighth-grade students in high schools. Using a nationally represen-
tative sample of about 2,700 students from the Early Childhood Longitudinal Study,
Carolan, Weiss, and Matthews (2015) found no statistically significant association
between eighth-grade mathematics achievement and grade configuration (e.g., Grades
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K-8, 6-8, 7-12). In contrast, an older study using a primarily rural sample found that
eighth-grade students in elementary schools performed better on achievement measures
in comparison to those in middle schools (e.g., Grades 6-8) and junior/senior high schools
(e.g., Grades 6, 7, or 8-12), with students in junior/senior high schools demonstrating the
poorest academic performance (Wihry, Coladarci, & Meadow, 1992). Both of these studies
suggest there is no benefit for eighth-grade students to be placed in a high school over
elementary or middle school configurations.

The importance of school-level studies

The majority of grade configuration studies examined academic achievement at the indi-
vidual student level (e.g., Rockoff & Lockwood, 2010, Schwerdt & West, 2013). While
student-level analyses are important to identify associations between achievement and
personal factors (e.g., student’s special education status or financial background), govern-
ment requirements in the No Child Left Behind (NCLB) Act and the Every Student Succeeds
Act (ESSA) evaluate the functioning of schools as a whole. Under ESSA, over 50% of a
school’s accountability is comprised of school-level academic achievement outcomes
(Every Student Succeeds Act, 2015). Accountability measures are used to determine
how schools can improve student success as a whole, and can determine the level of
state and federal funding received. Therefore, it is important to examine school-level
achievement scores and to make comparisons between schools with different grade
configurations.

Previous research indicates that school demographic variables influence academic
achievement and other predictors of student success (Hopson et al., 2014; Klein &
Cornell, 2010; Leithwood & Jantzi, 2009; Sutton & Soderstrom, 1999). For instance,
school enrollment size has been negatively associated with student engagement and aca-
demic achievement in secondary school students (Holas & Huston, 2012; Leithwood &
Jantzi, 2009). Low socioeconomic status has previously been linked to poorer academic
achievement (Sirin, 2005; Sutton & Soderstrom, 1999). Additionally, schools with a high
proportion of minority students have been found to have lower academic achievement
(Hopson et al, 2014; Sutton & Soderstrom, 1999). Lastly, a nationally representative
study found that urbanicity is associated with significant differences in academic achieve-
ment, with students in suburban schools having higher mathematics and reading achieve-
ment than students in urban and rural schools (Miller & Votruba-Drzal, 2015).

Present study

In 1995, Virginia became one of the first states to develop statewide curriculum standards
and institute mandatory achievement testing for the purpose of school accountability and
accreditation. The Virginia Standards of Learning (SOL) exams are administered starting in
Grade 3 and continue through high school. The current study investigated state-mandated
SOL exams for reading and mathematics in Grades 6, 7, and 8. We examined school-level
pass rates separately for Grades 6, 7, and 8 in 573 public schools of various grade configur-
ations. Pass rates were used as the outcome variables because schools are evaluated on
the basis of passing rates rather than mean scores. Pass rates for sixth- and seventh-
grade students in middle schools were compared to those in elementary schools, and
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pass rates for eighth-grade students in middle schools were compared to those in high
school configurations (there were insufficient numbers of schools with other grade
configurations, such as eighth graders in elementary school).

Virginia has 133 public school divisions with each school division corresponding to a
county or independent city. School divisions are led by elected school boards that serve
Kindergarten through 12th-grade students and have considerable autonomy in deciding
how to organize their schools. Most divisions use middle schools with Grades 6, 7, and 8,
but some incorporate these grades into elementary schools (e.g., Grades K-7) and high
schools (e.g., Grades 8-12). Decisions about grade configurations are based on judgments
made by the school board about the most appropriate way to serve their students. For
example, school divisions with smaller enrollment might use two rather than three
schools to cover Grades K through 12. However, there is wide variation in school grade
configurations across rural, town/suburban, and urban locales. For this reason, school
demographic characteristics were assessed along with grade configuration.

One contribution of the present study is that our large and diverse sample of schools in
rural, suburban, and urban locales across the state of Virginia allowed us to examine school
demographic differences that may influence the relationship between grade configuration
and academic achievement. For example, many of the previous grade configuration
studies examined academic achievement differences in primarily urban locales (e.g.,
Byrnes & Ruby, 2007; Poncelet & Metis Associates, 2004; Rockoff & Lockwood, 2010). In
addition to controlling for urbanicity, the analyses controlled for school enrollment size,
percentage of minority students, and percentage of students eligible for free or
reduced-price meals (FRPM).

A second contribution is that the study examined achievement scores over a 3-year
period rather than from a single year in order the assess the consistency of findings
over time. As expected, studies show that students demonstrate greater achievement
gains when the content of standardized assessment closely aligns with the taught curricu-
lum (Squires, 2009). Given that standards and achievement measures are frequently
revised to reflect new practices, test performance may be affected after a revision while
teachers are modifying their instruction to adapt to a new test or curriculum. A 3-year
time sampling increases confidence that the findings are replicable and generalizable
across years. The current study examined relations between grade configuration and
achievement within years (intercepts) as well as across years (slopes) to account for
changes in curriculum and other factors that may affect test performance in any
given year.

Third, most previous studies examined a single grade (e.g., Grade 6 only) or con-
ducted analyses that combined sixth- and seventh-grade students. Despite being com-
monly grouped together in the middle school setting, it is possible that sixth-, seventh-,
and eighth-grade students may have better academic experiences in different configur-
ations. To our knowledge, this study is the first to separately examine the relationship
between grade configuration and academic achievement in all three middle grades.
Lastly, whereas most studies compare students in middle schools to students in
elementary schools, less is known about the academic achievement of students
placed in high schools. Given that a significant proportion of high schools in Virginia
include eighth grade, we examined differences in achievement between the middle
and high school configurations. Our research questions were:
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(1) Are sixth-grade mathematics and reading pass rates in middle school different from
sixth-grade pass rates in elementary school?

(2) Are seventh-grade mathematics and reading pass rates in middle school different
from seventh-grade pass rates in elementary school?

(3) Are eighth-grade mathematics and reading pass rates in middle school different from
eighth-grade pass rates in high school?

Method
Sample

Analyses were conducted separately for sixth, seventh, and eighth grade. The sixth-grade
sample consisted of 149 elementary schools (e.g., Grades K-6) and 270 middle schools (i.e.,
Grades 6-8). The seventh-grade sample included 323 middle schools and 34 elementary
schools (e.g., Grades K-7). The eighth-grade sample contained 314 middle schools and
31 high schools (i.e., Grades 7 or 8-12). Sixth- and seventh-grade analyses did not
include high schools, and the eighth-grade analyses did not include elementary schools
due to an insufficient number of schools with those grade configurations. A small
number of schools (n=11) were not included in the study because student enrollment
was fewer than 15 students per grade. These schools differed significantly from the
schools in the analytic sample in multiple ways; the omitted schools had significantly
smaller enrollments (M = 179.4 vs. M = 748.0 students per schools, p <.001), less ethnically
diverse student populations (M = 7.3% vs. M = 40.3% racial/ethnic minorities, p <.001), and
were located in sparsely populated areas (M =47.8 vs. M=973.1 average residents per
square mile, p <.001).

School demographics are reported in Table 1. Overall, the 573 schools enrolled an
average of 713 students (range 109 to 4,033), with 42% eligible for free or reduced-
price meals (range 1% to 99%) and 44% of racial/ethnic minority background (range 0%
to 99%). The average population density (number of people per square mile within
each school division) was 1,502 people (range 9 to 9,314).

Measures

Academic achievement for the 2012-2013, 2013-2014, and 2014-2015 academic years
was measured using school-level pass rates for the Virginia Standards of Learning (SOL)
exams. The SOL exam scores and pass rates were obtained at the school level for sixth-,
seventh-, and eighth-grade students for testing in English reading and mathematics.
The web-based state-mandated exams measure student achievement in core classes at
the end of each school year to assess whether students meet the minimum expectations
indicated by state standards of learning. The SOL exams both fulfill state standards for
accreditation and are in compliance with the federal requirements of the No Child Left
Behind Act (Virginia Department of Education, 2015). For each exam, students receive a
scaled score of 0 to 600, with 400 indicating a passing score and 500 indicating advanced
proficiency in the subject.

The SOL exams are untimed and contain approximately 45 to 50 test items intended
to assess student knowledge and skills related to the curriculum framework for four



Table 1. School-level demographics.

Grade 6 Grade 7 Grade 8
Elementary Middle Elementary Middle Middle High School
Mean sD Mean D t test Mean sD Mean SD t test Mean SD Mean SD t test
FRPM' 37.54 24.84 43.38 2099 —2.63** 56.53 13.58 42.69 20.96 5.37%%* 42.34 21.04 4437 1564 —.67
Total Enrollment 626.82 228.74 775.63 31059 —5.90***  478.59 273.74 771.08 315.00 —5.84%** 780.52 311.03 82026 99294 -22
Percent Minority 48.42 28.08 43.72 26.33 1.80 2145 25.82 4297 2579  —4.62%** 43.61 25.53 16.41 17.90  7.71%*
Population Density2 2,167.09 1,295.05 1,205.70 1,825.29 6.59*** 72689 1,859.15 1,067.14 1,593.77 -1.01 1,089.16 1,61248 466.14 85528  3.44***

*p < .05. **p < .01. ***p <.001.

Notes: In a few cases, schools did not report SOL scores for mathematics or reading for a particular grade or year, and were omitted from analyses. Therefore, sample sizes for mathematics and
reading differ slightly across analyses.

'Percent of students in school eligible for free or reduced-price meals.

2Average number of residents per square mile within school division.
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core areas, including English, mathematics, science, and history, as well as other areas
including computer technology, fine arts, economics, and so forth. The state standards
are reviewed and updated every 7 years. (State standards were updated in 2009 for
mathematics and in 2010 for English reading.) In addition, test development experts
and content specialists engage in a multi-phased item development process every
year to assess content accuracy, grade-level appropriateness, and fairness of test
items (Virginia Department of Education, 2015). New items that are approved by the
Virginia Department of Education are then field tested during the spring test adminis-
tration. Of the content areas described above, sixth-, seventh-, and eighth-grade stu-
dents are required to take mathematics and English reading, and eighth-grade
students also take English writing and science. The English reading exams primarily
evaluate reading comprehension, and the math exams assess grade-specific proficiency
in a multitude of content areas, including number sense, computation, geometry, prob-
ability, and algebra. Test items are primarily presented in multiple-choice format for
English reading and mathematics. The mathematics exams also contain a small
number of items with other types of response options, such as plotting points on a
coordinate plane. Overall, the 2013-2014 and 2014-2015 reading and mathematics
exams (the most recent available) demonstrated good reliability (Cronbach’s
alpha >.83) across gender and race for sixth, seventh, and eighth grade (Virginia
Department of Education, 2014, 2015).

Procedure

School-level standardized test score data for the 2012-2013, 2013-2014, and 2014-2015
academic years were obtained for each school from the Virginia Department of Education
(VDOE) website. The present study used pass rates in lieu of scaled scores given that
schools are often held accountable based on standardized test pass rates. Analyses con-
ducted using scaled scores yielded findings consistent with those of pass rates;
however, we only report the results for pass rates given their policy relevance.
School passing rates were for six Virginia Standards of Learning exams: Grade 6 reading,
Grade 6 mathematics, Grade 7 reading, Grade 7 mathematics, Grade 8 reading, and
Grade 8 mathematics. School demographics (percentage of students eligible for free
and/or reduced-price meals, school size, percent minority students) for school year
2012-2013 were also obtained from VDOE public records. The population density for
each school’s attendance zone was obtained from U.S. census data (United States
Census Bureau, 2012).

In order to study the differences in mathematics and reading pass rates over 3 years by
school grade configuration, latent growth models were conducted for sixth, seventh, and
eighth grade separately. For the sixth- and seventh-grade analyses, grade configuration
was defined as 0=elementary, and 1=middle school. For the eighth-grade analyses,
grade configuration was 0=middle and 1=high school. The factor loadings for the
latent variable of intercept were fixed at 1 across all years. For the latent variable of
slope, the factor loadings of pass rates in 2013, 2014, and 2015 were fixed at 0, 1, and
2, respectively. School demographic variables (percentage of students eligible for free
and/or reduced-price meals, school size, percent minority students, and population
density) for the year 2013 were introduced in the model as baseline covariates. All analyses
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were conducted in Mplus 7.3. This study did not have individual test scores for students or
classrooms, and therefore multilevel analyses were not conducted.

Results

Descriptive statistics were examined for all of the continuous predictors and the outcomes
of mathematics and reading pass rates for the three years (Tables 1 and 2). Independent
sample t tests revealed that school demographics varied significantly by configuration,
though the trends differed for the sixth-, seventh-, and eighth-grade samples
(see Table 1). In regard to SOL scores, significant differences in reading and mathematics
pass rates were found across all three years for the sixth-grade sample. Fewer differences
in reading and mathematics achievement were found for the seventh- and eighth-grade
samples (see Table 2).

Preliminary analyses also included the examination of Pearson’s product moment
correlations among the continuous variables for sixth, seventh, and eighth grades
(details available upon request). In general, reading and mathematics pass rates over
the three years were highly correlated for each grade. Schools with higher percentages
of minority students and students eligible for free or reduced-price meals tended to
have lower pass rates for reading and mathematics. School size was positively correlated
with higher pass rates, with some variation among the grades. Lastly, population density
was negatively associated with pass rates for the seventh-grade sample for mathematics
and reading across each of the years. There was no relationship between population
density and pass rates for sixth grade, and the relationship for eighth grade was inconsist-
ent across the three years.

Elementary school versus middle school

Sixth grade

Results of latent growth models are presented in Table 3. On average, sixth-grade students in
elementary schools outperformed those in the middle schools on both reading (8 =—0.26, p
<.001) and mathematics pass rates (8 = —0.24, p < .001) across all three years after controlling
for school demographics. Across the three years, the pass rates for elementary schools were,
on average, 6.9% higher for reading (78.9% vs. 72.0%) and 6.2% higher for mathematics
(82.5% vs. 76.3%) than for middle schools. Higher prevalence of FRPM and percentage of min-
ority students in the school were significantly linked with lower reading (8 = —0.74, p < .001; 8
=—-0.13, p <.01) and mathematics pass rates (3=-0.47, p <.001; 3=-0.16, p <.05). Popu-
lation density and school size were not significantly associated with reading (8= —0.0002,
p>.05; $=0.02, p>.05) or mathematics (3=-0.05, p>.05; B=-0.16, p>.05) pass rates.
Grade configuration uniquely explained 6.3% and 10.5% of the variation in reading and
mathematics pass rates, respectively. Moreover, grade configuration was not a significant
predictor of slope, meaning that the relationship between grade configuration and pass
rates did not change significantly across years.

Seventh grade
Results for seventh grade were similar to those for sixth grade. Seventh-grade students
in elementary schools had significantly higher pass rates than those in middle schools



Table 2. School-level pass rates by year.

IV LIINOTYW' N () 86T

Grade 6 Grade 7 Grade 8
Elementary Middle Elementary Middle Middle High School

Mean SD Mean SD t test Mean SD Mean SD t test Mean SD Mean SD t test
2013 Reading Pass Rate 79.4 13.08 7.7 11.80 6.58%** 73.7 9.90 74.2 11.71 —.258 703 12.48 66.5 10.49 1.91
2013 Mathematics Pass Rate 823 12.11 76.2 12.11 5.13%** 60.3 19.47 53.0 19.94 2.06* 50.6 20.38 40.7 17.69 2.88%*
2014 Reading Pass Rate 79.4 12.57 71.1 12.26 6.98%** 726 10.36 753 11.30 —-1.38 69.8 12.77 65.4 10.46 2.18*
2014 Mathematics Pass Rate 825 12.26 73.9 14.55 6.85%** 63.3 16.55 58.4 19.42 1.78 56.4 19.80 533 20.05 .78
2015 Reading Pass Rate 83.0 10.27 74.6 11.16 8.17%** 81.8 9.19 80.6 10.03 75 749 11.44 744 7.12 39
2015 Mathematics Pass Rate 86.1 9.61 81.1 12.03 4.99%** 69.9 14.51 66.4 17.81 1.30 65.6 17.86 63.3 14.98 .78

*p < 05. **p < 01. **p < 001.
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Table 3. Latent growth model results.

Grade 6 Grade 7 Grade 8

Reading Math Reading Math Reading Math
Intercept
Intercept 6.28%** 6.77%*% 6.97%** 3.46%** 6.00%** 2.66%**
Population Density —0.00 —-0.05 —0.01 0.04 0.05 —0.05
FRPM —0.74%** —0.47%** —0.79%** —0.64*** —0.79%** —0.30%**
School Size 0.02 —0.07 0.02 0.01 0.07 —-0.03
Percent Minority —0.13** —0.16* —0.27*** —0.20** —0.13* —-0.10
Grade Configuration —0.26*** —0.24%** —0.70% —0.22%** —0.11** —0.17**
R2 0.81 0.41 0.80 0.54 0.76 0.15
Change in R2 0.06 0.1 0.01 0.05 0.07 0.03
Slope
Intercept 0.66** 0.65** 1.67%* 0.47 1.08** 1.22%**
Population Density 0.06 —0.00 0.14 0.04 0.06 —0.08
FRPM 0.63** 0.30%* 0.53** 0.28** 0.40* 0.13
School Size 0.14 0.19* 0.01 —0.02 —0.12 0.06
Percent Minority —0.38** —0.26* —0.06 -0.17 —0.36* —0.18
Grade Configuration -0.16 —0.09 —-0.01 0.23** 0.09 0.07
R2 0.20 0.05 0.29 0.09 0.26 0.05

*p < 05. *p < 01. ***p < 001.
Note: Grade configuration was coded as 0 = elementary and 1 = middle school for sixth and seventh grade; and 0 = middle
and 1= high school for eighth grade.

(8=-0.07, p < .05; B=—-0.22, p < .001). After controlling for school demographics, seventh-
grade students in elementary schools had 2.7% higher pass rates for reading (78.5% vs.
75.9) and 14.0% higher pass rates for mathematics (83.1% vs. 69.2%) than in middle
schools. Higher rates of FRPM and minority students were associated with lower pass
rates for seventh-grade reading (8=—0.79, p <.001; =—-0.21, p <.001) and mathematics
(B=-0.64, p<.001; B=-0.20, p <.01), whereas population density and school size were
not significant predictors (p values > .05; see Table 3). Grade configuration uniquely
explained 0.5% and 5% of the variation in reading and mathematics pass rates, respect-
ively. Grade configuration was a significant predictor of slope for mathematics pass
rates (8=0.23, p <.001), but not for reading pass rates. In other words, the relationship
between grade configuration and mathematics pass rates strengthened over time in
the seventh-grade sample.

Middle school versus high school

Eighth grade

On average, eighth-grade students in middle schools had higher pass rates than those
in high schools for reading (8=-0.11, p<.01) and mathematics (3=-0.17, p<.01)
across all three years after controlling for school demographics. In comparison to
high schools, middle schools had 4.6% higher pass rates for reading (74.7% vs.
70.0%) and 11.2% higher pass rates for mathematics (63.3% vs. 52.0%). Higher
prevalence of FRPM in school was significantly associated with lower levels of eighth-
grade reading pass rates (8=-0.79, p <.001) and mathematics pass rates (8=-0.30,
p <.001). A higher percentage of minority students was associated with lower pass
rates for reading (8=-0.13, p <.05). Again, school size and population density did
not predict achievement (p values > .05). Grade configuration uniquely explained 7%
and 3.4% of the variation in reading and mathematics pass rates, respectively. It was
not a significant predictor of slope.
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Discussion

The present study found that school-level pass rates for sixth- and seventh-grade reading
and mathematics exams were consistently lower in middle schools than in elementary
schools. Results were reliable across a 3-year sampling period, and after controlling for
potentially confounding school demographics. These findings align with previous grade
configuration studies that found lower academic achievement for sixth- and seventh-
grade students in middle schools in comparison to students placed in elementary
schools through at least seventh grade (e.g., Cook et al., 2008; Poncelet & Metis Associates,
2004; Rockoff & Lockwood, 2010).

For both sixth and seventh grade, reading pass rates were stable across the three years.
For seventh-grade mathematics, however, statewide pass rates increased over the 3-year
sampling period. One explanation for this trend may be due to the increased rigor of the
mathematics exams following updates in state standards intended to promote college and
career readiness (Virginia Department of Education, 2012). These findings highlight the
importance of using multiple time samples because changes in standards and curricula
will influence test performance (Squires, 2009). Overall, these results suggest that the com-
monly used sixth-through eighth-grade middle school configuration may not be the most
suitable placement for sixth- and seventh-grade students.

Eighth-grade pass rates in middle schools were significantly higher than high school
pass rates for both reading and mathematics. These results are in contrast to a study
that found no significant differences in mathematics achievement for eighth-grade stu-
dents in middle and high schools (Carolan et al., 2015). However, the previous study
was based on student-level data from a large number of schools in multiple states aver-
aging only 2.7 students per school, and used only one time point to assess achievement.
Results from the current study are partially supported by an older school-level study that
found that eighth-grade students in middle schools had higher achievement than eighth-
grade students in high schools, though the study found that students in elementary school
showed the highest achievement (Wihry et al., 1992).

Notably, the effect sizes for grade configuration on pass rates were the strongest for
Grades 6 and 8. Effect sizes for reading were 6.3%, 0.5%, and 4.6% for Grades 6, 7, and 8,
respectively. For mathematics, grade configuration accounted for 10.5%, 5%, and 11.2%
of the variance in achievement for each of the respective grades. Sixth- and seventh-
grade pass rates were highest in elementary configurations (e.g., Grades K-6 or 7),
where most students have been in attendance for several years. For eighth grade,
pass rates were highest in middle schools, where most students have been in attend-
ance for nearly three years, in comparison to one or two years in the high school
configuration (i.e., Grades 7-12 or 8-12). The smaller effect sizes for seventh-grade
pass rates may be because, with few exceptions, seventh grade is not typically a tran-
sition year in Virginia. Seventh-grade students in middle schools, although still demon-
strating weaker academic performance than those in elementary schools, have had more
time to adjust to the new environment. These findings show some consistency with
research concluding that students who change schools, regardless of whether the tran-
sition was compulsory (e.g. starting middle school) or non-compulsory (e.g., family
move), show lower achievement growth the year immediately following the transition
(Grigg, 2012).
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The current study controlled for four school demographics: school size, urbanicity,
school racial composition, and socioeconomic status (SES). Consistently across grades,
schools with high numbers of students who qualified for free or reduced-price meals
had lower achievement scores. These findings align with meta-analyses that identify a
strong negative correlation between school-level socioeconomic status and academic
achievement (Sirin, 2005). Additionally, schools in our sample with a high proportion of
minority students also had lower achievement, consistent with another middle school
study (Hopson et al., 2014).

Unlike other studies (Leithwood & Jantzi, 2009; Miller & Votruba-Drzal, 2015), neither
urbanicity nor school size were associated with academic achievement in our sample.
One reason for these findings may be that our study had a large and diverse sample
of schools with a range of socioeconomic status and minority composition in both large
and small schools from urban, suburban, and rural settings. This allowed us to distinguish
effects of race and socioeconomic status from urbanicity and school size, which are often
confounded in smaller samples, such as studies of urban school systems serving largely
minority and low-income populations. Although U.S. Census data show that children in
urban areas have higher poverty rates than children in more rural areas, in the state of
Virginia, a large number of school systems are located in affluent urban locales (United
States Census Bureau, 2016). Large-scale studies have found that urbanicity moderates
the relationship between SES and achievement, though with varying outcomes. For
example, one meta-analysis found that SES had the largest effects on achievement for sub-
urban schools (Sirin, 2005), while results from a recent nationally representative study
suggest that SES is most strongly correlated with achievement in urban locales (Miller &
Votruba-Drzal, 2015). In sum, while the present study found a significant relationship
between grade configuration and academic achievement notwithstanding demographic
differences, it is important to recognize the effect of demographics on achievement.

One possible explanation for these findings is that the transition into a new school has
detrimental effects on student achievement. Many researchers (e.g., Eccles et al., 1991;
Simmons & Blyth, 1987) have blamed the developmental timing of the transition into
middle school for poorer achievement and other negative outcomes. Early adolescence
has been associated with a host of psychological and social-emotional difficulties, includ-
ing the emergence of psychological disorders (Mendle, 2014; Merikangas, Nakamura, &
Kessler, 2009), high rates of bullying (Nansel et al., 2001), less academic motivation (Gold-
stein et al., 2015), and low self-esteem (Robins & Trzesniewski, 2005). When directly com-
pared to students in other grade configurations, middle school students report even lower
self-esteem (Simmons & Blyth, 1987, Weiss & Kipnes, 2006) and higher rates of bullying and
victimization (Anderman & Kimweli,1997; Malone, Cornell, & Shukla, 2017) than their
same-grade peers, thus placing them at a disadvantage. It is possible that incurring a
school transition during the middle grades may exacerbate the vulnerability that
early adolescents typically experience, thus resulting in poorer academic engagement,
motivation, and achievement.

It is also important to consider classroom factors associated with student achievement.
In one grade configuration study, there was no direct association between sixth-grade
school transition and academic achievement; however, classroom quality was indirectly
associated with student academic achievement and perceived self-competence (Holas &
Huston, 2012). Students with supportive teachers have higher academic achievement
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and demonstrate greater effort and persistence, are more academically motivated, and are
more engaged at school (Lee, 2012; Stroet, Opdenakker, & Minnaert, 2013). However, a
recent statewide study of middle grade students in Virginia found no significant differ-
ences in perceived teacher support for middle grade students in elementary, middle,
and high school grade configurations, indicating that middle school students perceive
their teachers as equally supportive as students in other grade configurations (Malone
et al, 2017).

Limitations and future directions

This study has several methodological limitations. First, this study is correlational in nature.
For obvious reasons, students could not be randomly assigned to a specific grade
configuration. Second, school divisions that choose to place their middle grade students
in elementary and high school configurations may have other differences that were not
measured in this study, such as higher quality teachers and administration, or more favor-
able school climates. Third, this study was unable to examine eighth-grade academic
achievement in elementary schools because K-8 schools are an uncommon grade
configuration in Virginia. Having this comparison group would have provided additional
information about potential benefits of extending elementary school through the
middle grades.

Though it is important to analyze student performance at the school level given that
schools are held accountable based on school-level achievement, student-level test per-
formance and demographic data can also be beneficial in recognizing student character-
istics (e.g., socioeconomic status) associated with achievement gains or drops after a
transition into a new school. Future studies may consider using both student- and
school-level academic achievement. Multilevel models that account for the nesting of stu-
dents within schools can provide important information about school-wide performance,
and also how individual students perform before and after transitioning into a new school.

Another important direction for future study is to consider potential school-level
mediators, such as school climate or teacher quality, that influence the relations
between grade configuration and academic achievement. It is possible that middle
schools with more favorable school climates or higher quality teachers have pass rates
comparable to those in elementary or high schools. Finally, this study was concerned
with test passing rates, which is a limited basis for comparing grade configurations.
There may be other academic or social-emotional advantages to middle schools that
were not considered in this study.

Conclusion and implications

The current study adds to the growing body of research that experiencing a school tran-
sition during early adolescence is associated with detrimental outcomes. While some
studies show non-significant differences between grade configurations, to our knowledge
there is no empirical evidence that shows negative outcomes for placing students in
elementary schools through at least seventh grade. Although we were not able to
examine eighth-grade achievement in elementary schools due to the limited number of
elementary schools configured through eighth grade in the state of Virginia, previous
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studies support the practice of limiting the number of school transitions for eighth-grade
students, as well. We recommend that school administrators and other officials examine
evidence-based practices for middle school reformation (Juvonen et al., 2004), and con-
sider the possibility that the elimination of middle school is a viable option.
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